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New Almy Water Tube Boiler. | 





The accompanying illustration shows the 
construction of a water tube boiler which | 
embodies a number of original features and | 
has proven very successful in a number of 
peculiarly trying situations, especially where 
a boiler is required to generate a great deal 
of steam within a short space and with little 
weight of boiler, an instance of this being in 
the case of the government torpedo boat 
‘« Stiletto,” in which the boiler shown, weigh- 
ing 5} tons, has been found capable of sup- 
plying steam for a triple-expansion engine 
indicating 550 to 600 horse-power when driv- 
en with forced draught. 

The heating surface in this boiler is com- | 
posed of 1’ steel pipes which are disposed as 
shown, making their turns with bends and 
elbows connecting to four-way branch fit- 
tings, and these are connected by a union to 
flange nipple at top and bottom manifolds. 
There is a manifold in the form of a rectan- 
gle below the grate witha mud drum in cen- 
ter at the back cross-section which forms the 
base of each furnace. The top manifolds are 
four sections running parallel, connecting 
into an eniarged header across the front. 

The elements which rise from back of 
boiler extend across at right angles to heating 
surface, forming the crown of fire box. Be- | 
4ween the vertical pipes which form middle | 
wall of furnace is placed a wall of fire-brick | 
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the back. There isample room to get to 
top end of all the elements from back of 
boiler by removing a small section of casing 
The whole inter- 
nal heating surface of boiler may be re- 
moved and replaced from front of boiler 
without taking down separator or disturb- 
ing the top manifold or casing, except the 
front sheet. ~ 

The arrangement of heating surface is 
such that the gases, after leaving furnace, 
have to pass at right angles to heating sur- 
face, and through very narrow channels, 
which bring them with 
metal. 

Another point in this arrangement of heat- 
ing surface is that it is all water surface 


in contact the 


jfrom the grate line to the vertical nip- 
ples which connect to top of manifold. 


Each element is independent of the other, 
and can be stopped off or removed very 
easily, and the boiler can go on with its work 
with but a short interruption. 

It will be noticed that the fire box walls 
are composed of double rows of tubes, which 
very much increases the heating surface rel- 
ative to the weight and grate surface, be- 
sides making the circuits short and the pipes 
of smail diameter, thus permitting the boiler 
to be driven very hard when occasion de- 


| mands it. 


The system of pipes when completed is 
cased in either sheet-steel or iron, lined 
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Fig. 6. 
Match Plate Top View 
RUBBER PATTERN WorRK.—SEE PAGE 2. 


which completely divides the two furnaces. ; with a total heating surface of 1,100 square 


There are 143 square feet of grate surface in 
each furnace, and 70 square feet of heating 


feet. 
Each 


of the elements which 


form the 


surface subjected to radiant heat of furnace, | side and crown of fire box can be removed 


imerican 


from the furnace without disturbing the 
casing, by simply removing the grates and 
unscrewing union at top and bottom; the 


fore and aft section can be removed from 
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with asbestos, the fire box being in addition 
lined in front with fire-brick. This casing is 
made in sections and bolted to angle-iron in 
such a way that any section may be readily 
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removed, enabling repairs to be made with- | 
|and top views of a lubricator cap or cover, 


out trouble. 

The water is fed to the boiler in such a 
manner that it issubjected to the heat of the 
escaping gases just before they reach the 


flue, which, of course, conduces to economy 


and efficiency. 


Steam is taken through a separator which | 


is placed in front, and which operates on 
the centrifugal principle for the separation 
of water from the steam, if there be any 
present. 

A jet of steam or hot water introduced 
through openings in the casing effectually 
cleans all soot and ashes from the pipes ; the 
boiler is what is called non explosive, 7. @., 
it is capable of carrying far higher pressures 
than those designed for it, and in case of 
the failure of a tube the consequences are 
not likely to be serious, especially since the, 
section in which the failure occurs can be 
stopped off, and the balance of the boiler 
will go on performing its duty. 

One of the special points claimed for the 
boiler is the cool fire room which it is 
possible to have when using it, very little 
heat being radiated from it, and in fact it 
can be set quite close to woodwork without 
danger. The water level is very steady, 
and it is found that there is no ‘‘ swashing ”’ 
nor priming. 

Repairs at sea are readily made, especially 
if there is carried on shipboard an extra 
section which can be put in place of any 
which may fail; but if this is not done then 
any section can be stopped off until repairs 
can be made by 
substituting new 


tubes. 
The boiler 
steams very 


quickly, it being 
possible to get 
steam in from 10 
to 20 minutes, 
Many tests have 
been made by 
marine engineers 
and otker disin- 
terested 
to determine rate 
of steaming, 


persons, 





economy, etc., (ts 

and with results 

very flattering to ~~ 

the Almy boiler. ) 
Its builders are cs \ 


the Almy Water 
Tube Boiler Co., 


Providence, R. I. if 
—- - \ 
Rubber Pattern 

Work. 


By J. T. USHER. 





SECOND PAPER. 
Fig. 5 shows 
sectional views of 
three castings for 
dissimilar pur- 
poses, but which, 
on account of 
their being famil- 


Seale = 1" 





In Figs. 5 and 6, 4 and 0’ show sectional 





The valve A, valve box B, valve seat (, 


jand guide bushing form part of pump 


| ° | 
and furnish another example where a pat- | 
tern (a portion of which must be molded in | 


-ach half of the flask) can be readily adapt- 
ed to the match plate. 

Ate andc’ are shown sectional and top 
views of a nosing, or that portion of a lock 
| which is fixed opposite to it, to receive the 
| bolt of the lock when a door, etc., is locked. 


| description is the only class of iron work that 


| plate work, though somehow this class of 
| patterns are generally grouped independent 
| of either plate or card, first, because ‘‘match 
| plates ” 
| preciated as they deserve to be, and, second- 
ly, because card patterns are somewhat 
more expensive and difficult to make. 

The two former examples a a and 6 }' are 
equally adapted to ‘‘card patterns’ as to 
“match plates,” but the latter class of pat- 
terns could not be so easily arranged on a 
card, except as grouped patterns, which will 
be explained later on. 






foot 
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This and most hollow hardware of a similar | 


|can be said to be specially adapted to match | 


are not so generally known and ap- | 





plunger; the dotted lines a@ a a show where 
the bushing C is subsequently machined, 
and at 4 where itis threaded to pass through | 
and screw into the valve box B at J’; the| 
bushing is also faced off on the upper sur- | 


face, and bored out to form the valve seat | 
. . | 
and guide for the valve A, which is enclosed | 
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Fig. 8. | 















































Fig. 9. 


'and accurate workmanship. 


cases. The patterns A, Fig. 10, show the 
manner of dividing patterns for carding. 

Fig. 10 shows a sectional side view of 
patterns as arranged on card. The gating 
on the card, Fig. 9, is intended to show 
the different methods of gating carded pat- 
terns. 

CARD PATTERNS. 

A card pattern, Figs. 9 and 10, differs 
somewhat froma match plate, by reason of 
its having all the patterns thereon attached 
to the card or plate by screws or rivets, or 
botb, as the case may be. They are also lim- 
ited to such forms of patterns as can be at- 
tached or fixed to a plane surface, or where 
the dividing line is in such position that 
each of the two parts of asplit pattern can be 
attached toa plane surface, but upon opposite 
sides of a card or plate. To properly fit up 
a card pattern requires considerable time 
This method 
of making patterns is never considered eco- 
nomical from the pattern maker’s standpoint, 
but this is only a secondary consideration, 
the real economy resulting from the amount 
of patterns that can be grouped together cn 
a single card, and consequently the amount 
molded in each flask. The 
number of flasks that can be put up each day 
is in most cases almost incredible to those 
not acquainted with this class of patterns 
and molding. 

In one instance I received an order to put 
up acard of a certain pattern. The molder 
making the castings had 16 single patterns, 
and would make 16 castings in each flask, 

and put up 60 
a fla:ks a day, mak- 

ing a total of 16 
x 60 = 960 east- 
ings a day. I 
made a card and 
grouped 48 pat- 
terns thereon, and 
the same molder 
would) put up 
from 80 to 100 
flasks a day, mak- 
ing a_ total of 
(taking the lowest 
figure) 80 x 48 = 
3,840 castings a 
day, a difference 
of 2,880 castings 
a day. As it did 
not pay in this 
instance to fix up 
the broken molds, 
there was a_ loss 
of about 14 per 
cent. on each 
day’s work, and 
about 58 or 60 
castings, Then 
2040) 5S 
3,782, or a differ- 
ence of 2,822 cast- 
ings a day with- 
out making any 
allowance for loss 
from the same 
cause in the first 
instance. 





In almost every 
instance where 








iar objects every- 
where, have been 
selected, and are 
well adapted to 
convey the idea 
intended as to 
how patterns can 
and should be 
arranged and 
grouped together 
on a match plate, 
and also the gating of the same. 

a and a’, Figs. 5 and 6, show sectional 
and top views of a catch or fastener for 
shutters, and are intended to illustrate the 
adaptability and application of patterns 
(that would otherwise be split or have single 
core prints) to match plate work, and also 


the possible arrangement of the core prints | 


for this and a variety of other cored work, 
one core serving for eight castings, thereby 
obviating the necessity cf making a sepa- 
rate core for each. 





Top View Card Pattern, 





Screws 








Fig. 10. 


RUBBER PATTERN WorRK.—SEE PAGE 1. 


Fig. 7 is a sectional end view of match 
plate, serving to show at a glance how the 
| patterns appear in and on each side of the 
| plate. 

The airangement of the gates can be 
changed, and the intermediate gates on the 
| outer rows entirely dispensed with if desired. 
Fig. 8 shows sectional views of three cast- 


/ings used in combination for the same pur- 
pose, the whole forming, when machined 


and fitted together, a piston or plunger for a| 
'show how a card can be utilized in similar 


| pump. 


in the valve box B by means of the bush- 
ing (. 

Fig. 9 shows top view of card pattern 
and is (with the exception of the gates) an 
example taken from my own practice. 

In this case, as the same number of cast- 
ings were always required from each pat- 
tern, twelve patterns of each kind were 
grouped and arranged on the card, as shown. 
The valve box patterns B, Fig. 8, present an 
example of carding hollow patterns, and 





patterns can be 

carded a man can 

do from one hun- 

dred to four or 

five hundred per 

came cent. more work 

in a given time 

than the same 

man could accom- 

plish using single 
patterns. 
MAKING CARD PATTERNS. 

To make a card pattern, a card or plate is 
first made of the dimensions of the outside of 
the flask (including the lug or portion for the 
guide pin hole) with which it has to be 
used, and made preferably of cast-iron. The 
card is then planed on both sides until it is 
of the thickness required, in ordinary prac- 
tice from ,§;" to 4”; the card is then laid out 
in spaces, each space to be of such dimen- 
sions as will admit of one pattern being 
placed therein, with one-half on each side of 


Rivets 
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whatever allowance is required to be be- 
tween this andthe next pattern for gating, 
etc. Ifmore than one kind of patterns are 
to be attached to the card, the larger or 
heavier patterns are located on the outside 
row (near the outer margins), so that as 
much as possible of the weight may be | 
borne by the flask, and to prevent any un- 
due springing of the card in ramming up 
the mold, though this is in part or entirely 
obviated by the use of a follower board. 
The patterns are then finished to size ready 
for attaching to the card. It is advisaDle. 
where possible, to do as much of the finish 
ing of the patterns on the machines as can 
be done. 

Less allowance is always made on carded 
patterns for castings that have to be ma- | 
chined and finished by hand than would be | 
the case where single patterns are used, as 





castings made from carded patterns are al 
ways truer than if made with single patterns. | 
There is no occasion to give any special 
instructions for finishing metal patterns that 
are to be carded; they are finished to size, the 
same as any other piece of mechanical work 
would be. | 
Patterns that can be drawn from 


one | 
side of the mold (as the patterns a a” or the | 


follower board, Figs. 1 and 2, October 15,) | 
are attached_or fixed to one side of the card | 
only; but patterns, any portion of which is | 
molded and cast in both sides of the flask (as 
bb ec ande ¢’, also shown 
board, Figs. 1 and 2) must 


on the follower | 
have one-half or | 
part of such patterns placed on each side of | 
the card. | 

In fitting up patterns of the latter de-| 
scription the two parts are first fitted to- 
gether, and the dividing line mentioned | 
above must in all cases be used as a basis 
from which all other measurements are to | 
be made before any other fitting is done. | 
On this class of patterns the parts must ne 
| 


closely fitted together and doweled, using 
dowel (or guide pins) of some particular 
gauge or standard size. 


As these dowel | 
pins are merely temporary pins, in attaching | 

= : } 
or fixing the patterns to the card, they are | 


withdrawn from the pattern and other pins 
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be placed on one side of the card only, two 


or three tapping holes are drilled in the pat- 
terns, and the clearance holes are drilled in 
the card; these latter holes are then counter 
sunk on the opposite side of the card (to that 
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The proportions for the gate channels 
should be such as would be used by practi- 
cal foundrymen, care being taken not to ex- 


ceed what would be considered good prac 


tice. 
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Fig. 1. 


inserted, the length of which is in all casessuf 
ficient to connect or locate the two parts of 
the pattern through the card. In some cases 
these dowel pins are continued right through 
the parts of the pattern and then riveted. In 
drilled in 
each portion or part of the pattern, on one 


other cases additional holes are 
side for tapping and on the other side for 
clearance of the screws to be used for fas 
tening or attaching the two parts of the pat 
tern to the card, the dowel pins serving to 
locate each part in its relative position tothe 
other part (through the card); the part of 
the pattern that is drilled for clearance of 
the screws must also be countersunk deep 
enough to receive the head of the screw (al 
lowing the same to be level with the outer 
surface of the pattern when the holes are 
drilled). 

To fasten or attach patterns that 


are to 





SOME PoINtTs on J 


to be fastened) 
deep enough to allow the screw heads to be 


on which the patterns are 


level, or a trifle below the plane surface of 
the card, 

all fitted, the 
screw holes tapped, and the clearance holes 


The patterns having been 


drilled and countersunk in the card where 
required, the patterns are now attached or 
fastened to the card in their relative posi 
tions 

The next thing to be done is to make and 
fit the patterns for the gate channels; these 
at 


point of the patterns (as forearranged), and 


are made to connect the most convenient 
also to connect each pattern with the next 
the 
amount of metal in casting and to facilitate 
f the 


made 


one, to insure each having necessary 


latte r gates 
the 


mold ; these 
than 


the pouring « 


are always smaller main 


gates, and in some cases 


AXIAL 
Fig. 2. 


ANGULAR 


Fig. 4. 


[It1LLING MACHINES. 


In most cases these gate channel patterns 


are placed on one side of the card only, but 
they are occasionally split or divided, and 
one-half placed on each side of the card in 
the the 
channel patterns are frequently made of 


same way as patterns; these gate 
wood, and shellaced before being fastened on 
the card, in thesame manner as single pat 
terns with screws. After the patterns and 
gate Channel patterns have been fastened or 
attached the 


countersunk holes and grooves in the screw 


to the eard with screws, the 


heads, and then soldered level with the pat- 
tern and card, as the case may be, they are 
then coated with the preparations of bees’ 
wax, etc., mentioned before for coating 
match plates, or they may be electroplated, 
or calvanized, or tinned, “as preferred, 


In molding with match plates or card pat- 


are not used at all. | terns, the plate, or card, is placed between 





3 


| the two halves of the flask; first one and 
| then the other half is molded (including the 
sprue channel), the same as with ordinary 
patterns. The mold is then opened, the plate 
or card lifted out of the sand or mold, the 
mold faced up and closed, and it is ready 
for pouring; no attention is generally paid 
to a broken or defaced mold. In most cases 
a new mold can be made in less time than a 
| broken or defaced mold can be patched up, 
| or the broken molds can be stopped off by 
Card 
patterns are sometimes made entirely 


filling the gate channels with sand. 
of 
wood, and also with a wooden card and pat- 
terns of other materials. 
ee 
Some Points on Milling Machines. 


In our issue of November 19 we mentioned 
the fact that a new edition of the Brown & 
{Sharpe Manufacturing Company’s book, 
| Construction and Use of Milling Machines,” 
| had been published, containing much new 
and interesting matter. 





From its pages we 
| have selected a few of the new engravings, 
| Which we publish herewith. 
| Fig. 1, 
tended to show, 7. ¢., the new 
of feed pulleys, shows the old 
this being due to a mistake 


instead of showing what we in- 
arrangement 
arrangement, 
arising from 
the similarity of the two cuts and which 
Was not until late to make 
The proper engraving will 
published next week. 


discovered too 





any change. be 

In this book a new Classification of milling 
cutters is proposed, by which all cutters are 
| placed in one or the other of four distinct 
The first 
“‘axial,” which is defined as a 


classes. of these classes is called 
cutter that 
| cuts flat surfaces parallel to its axis. An ex 
ample of an axial cutter is given in the en 
graving, Fig. 2, and to this class belong all 
cutters of this nature, whether with straight 
or spiral teetl. 

Radial cutters are defined as those which 
cut a flat surface perpendicular to the axis. 
An example of sucha cutter is given at Fig. 





» 
°. 


Any cutter which makesa similar cut be- 
| longs to this classification, including those 


| 


| which are composed of a large cast head in 





RADIAL 
Fig. 3. 





LORM 
Fig. 5. 
which inserted teeth are used. The third 


class is called ‘‘angular,” and to it belongs 
surfaces 
lt 


type of this class is given at Fig 


every cutter that cuts flat at any 
angle. <A 
tf, and the 
class includes all angular cutters of every 


kind, 


angle to its axis, except a rig 


The fourth class is called ‘‘ form,” an ex 
ample of which is given at Fig. 5 
Regarding this matter, the book says : 


‘* Distributing the various kinds of cutters 
under the several heads of this classification 
milling cutters, screw slotting cutters and 
Inserted tooth mills 
end mills and side milling cutters are radial 


saws are axial mills. 
mills. The two last, however, are also axial, 
und should be termed such when the axial 
to the 
Angular and form mills naturally appear 


teeth are be used in dressivg work 


under the proposed classification. 
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‘This classification has several features 
which make it advantageous for general use. 
The different parts of a mill can be desig- 
nated with no reasonable chance of a misun- 
derstanding, while with the usual method of 
referring to mills, this is not the case, for 
the terms ‘side,’ ‘face,’ or ‘end,’ are 
applied indiscriminately, and there is no 
common agreement on these terms among 
mechanics. The same term under the pro- 
posed classification is never applied to two 
different parts, and the mills are arranged in 
four definite classes, according to the work 
which they perform.” 

At Fig. 6is given an example of milling 
machine work, selected from a number given 
in the book, this being the frame of a box 
tool used in the turret head screw machine, 
and is typical of a large class of work which 
is specially adapted to be done on the mill- 
ing machine, and can be done there better 
and in much shorter time than in any other 
way. The arcs of circles upon the different 
faces of the work show very clearly the 
character of the cuts taken. 

= 
Cam Motions. 


By A. D. PENTz. 

The peculiarities of the particular kind of 
cam to be considered can best be described 
by reference to that form of it shown in 
Big. 1, 

It will be seen that there is a shaft carry- 
ing a flange, and on that flange there is a 
roller set a considerable distance from the 
center of the shaft. This roller fits the slot 
in the cam so that it may move freely, but 
have no lost motion. 

When the flange revolves in the direction 
of the arrow, the slide to which the cam is 
attached will reciprocate, and its motion 
will be modified by the shape of the slot 
within which the roller travels. The shape 
of the slot here is an are struck from the 
center (. 

The effect of a cam in which a roller 
operates within a slot of irregular shape is 
not calculated from either side, but by the 
central line between the two sides. This 
will not affect the cam in Fig. 1, because 
both sides and the central line are struck 
from acommon center, as C. In fact, this 
particular cam gives precisely the same mo- 
tion as would be produced if the cam were 
removed entirely, and the center ( were on 
a stud attached to the slide #, and this stud 
were connected to the roller by a link or 
connecting rod of a length equal to the dis- 
tance from the center C to the center of 
roller. 

In a slot of one arc, as here shown, or in a 
straight slot, as indicated by the dotted lines 
A D and B E,a block, as G, may be em- 
ployed instead of the roller, But, however 
preferable such block may be theoretically, 
it is found in practice to be quite inferior to 
the roller shown; in respect of friction, econ- 
omy, and lasting quality. 

Instead of an arc, if the cam in Fig. 1 
was of ashape as the straight dotted lines 
AD and B E, the reciprocating motion of 
the slide would be in exactly the same time 
at one end of such motion as at the other. 
With the are shown, however, the motion 
is much accelerated when the roller passes 
tothe right of the center line a of the 
shaft toward and from the center (, and, of 
course, is correspondingly reduced during 
the other half revolution. 

In Fig. 2 this cam is shown as operating 
a hinged lever. 

The acting part of the cam is made from 
three ares, // A, A Band BG. Theare AB 
when occupied by the roller, as in Fig. 2, co- 
incides with the path in which the roller 
moves, so that, while the roller is moving 
from A to B, the lever will be at rest. But 
it will be at rest only once in each revolution 
of the flange. It is practical to make this 
rest equal one-sixth of the time of revolu- 
tion, and have no noise. The rest A Bis as 
practical in a cam in the slide, Fig. 1, as itis 
in the lever, Fig. 2. 

If a straight slot were made in this lever, 
the center line of which is indicated by the 
line J K, the rate of movement would be 
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greater when the roller passed between the 


shaft and the fulcrum, and less when it 
should pass on that side of the shaft opposite 
the fulcrum. The lever would be reversed 
at the moment the roller reached the are C D, 
whose center is the fulcrum A, and the dif- 
ference in the time of each sequent oscilla- 
tion would vary as the distance between 
this are and the line HF. This difference 
must be considered in the design of cams. 


Fig. 3 illustrates the needle bar cam of a| 


sewing machine. This is the most practical 
form this style of cam has taken. 
have been probably twenty millions of such 
cams made and used in different kinds of 
sewing machines, and, after many attempts 
to get a satisfactory equivalent for this de- 
vice, it is the most effective thing for the 
purpose yet found. 

The peculiar thing about this cam is that 


‘it receives more mo- 


tion than the throw C 
of the roller gives it. | 
+ 
| 





There | 
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In Fig. 4 only the center line is given, 
In Fig. 5 is shown a cam which has more 
motion than the throw of the roller, but no 
second motion. This is of advantage where 
the room is limited sidewise. The usual 
method of getting two lines parallel to the 
central G His indicated. 

It is always to be preferred that the places 
in cams of this character where the roller 
| reverses its motion within the cam, and be- 
gins to return over its track, should be at 
right angles to the movement of the cam, or 
nearly so. If not, there is likely to be 
noise. 

All the cams here given are as applicable 
to a lever as to a sliding device. In design- 
ing a central line for this kind of cam, no 
curve must be made that has a radius as 

| short as half the diameter of the roller to be 
If a radius be so short, an angle 

will be found at the 
Pp exact point the cen- 
| ter has occupied. If 
| 


used in it. 
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bring the roller are indicated by the arrow 
to the middle of the slot beneatb B. Again 
to reach Cit must be returned to the lower 
position. Thus it is possible with this cam 
to strike two blows at one end of a stroke, 
and, if required, one of them may be thrust 
further than the other. This is called ‘* sec- 
ond motion.” 

To design a cam having two motions at 
one end of the stroke, as in Fig. 4, indi- 
cate the centers A and B a distance apart 
equal to the required short second motion. 


Then with a radius equal to that of the | 


roller on the flange, describe the crescent J 
AK from these centers. On the inner are of 
the crescent indicate the time or degrees of 
rotation and M to be consumed in making 
this second motion, and through Zand VM 
draw the lines B #H and BD. Then draw 
the lines J Hand A D from each end of the 
crescent paralle! to each other, and to the line 
between the centers A and B. Draw the ares 


F Hand I G from the intersections # and D | 


as centers. The center C@ will have to be 
obtained experimentally, and must have a 
position that will give the are #H J, touching 
the outer are of the crescent, and joining 
smoothly both ares #’ Zand J G@. 

This rule cannct be taken to construct all 
such cams, but it will indicate the main 
features of them all. 
ever, will be found of advantage in almost 


This crescent, how- 


every cam of this character where the 
amount of second motion and the time used 
in making it must be accurate. 





|to Fig. 3 to maintain a speed of more than 
three thousand inches per minute. The cam, 
roller and roller stud were hardened. This 
duty was not continuous, but stopped about 
eight minutes in each hour. The work done 
was to reciprocate a bar, which, complete, 
weighed perbaps three ounces, a distance 


vertically of about one and one-tenth inches 
and about nine hundred times per minute. In 
addition to this it perforated layers of hard 
linen cloth one-sixteenth of an inch thick, 
with a needle more than two one-hundredths 
of an inch in diameter. 

At the end of three months wear of this 
kind the cam was found to be in good or- 
der. The roller was slightly worn, but the 
roller stud was most worn, being oval and 


about two-thousandths of aninch smaller in 
one direction than it was originally. 

These cams are now usually made of ma- 
chinery steel for sewing machines, and case- 
hardened. In some instances the groove 
is partly drop-forged into them, but in 
others the blank is punched from the flat 
stock, and the groove is milled from the 
solid. Everything considered, perhaps this 
latter plan is the better one. In which case 
the preferable procedure is like this : 

Make the die .01’ larger than finished 
model, groove side up. Pickle the scale off 
the stock, and anneal it before punching. 
Flatten in drop press, groove or punch side 
down. 

Make a punching die to exact model size 
and re-punch the blanks, groove side down. 








This reverses the punching operation, and 
will, if done well, make the edges equal to a 
mill cut, and quite square on both sides. 

The groove side will require no milling 
if the flattening is good, but it should be 
lapped so that the burrs, etc., may be taken 
off, as that side is down in the next operation, 
that of milling the back or the seat on which 
it is attached to its bar. 

In the cam shown in Fig. 3 the position 
on the bar is got by the projection D. The 
top of this will not ordinarily be required to 
be milled, because the groove may be cut 
deep enough to accommodate every reason- 
able variation iu this height. Therefore 
there need be but two cutters in the gang to 
mill this seat as shown; but if there be other 
shapes added to it other cutters may be re- 
quired, 

The groove now only remains to be milled, 
which is admirably done by machines made 
by a number of first-class makers. 

Just here I wish to say a word about the 
“‘burring”’ of steel after it is milled, and all I 
have to say is that such burring and corner- 
ing generally costs more than the milling 
operation that precedes it. It is all hand- 
work of a tedious kind, requiring care and 
judgment. Perhaps some genius can see a 
way to do this work by tools. 

So ee, 
Fast Railroad Trains. 


London Engineer, in commenting on the 
performance of the fast train on the New 
York Central road, says: Taking the 
American run as a whole, it constitutes a 
distinct departure in railway work. Not 
the least remarkable feature about it is that 
it shows that it is possible to attain very 
high speeds with comparatively small 
coupled wheels. It by no means follows, 
however, that it is advisable to retain them 
for very fast trains. On the other hand, we 
believe that very high wheels are equally 
out of place if very long runs are to be 
made, because on such runs it is certain that 
more or less steep inclines will have to be 
surmounted. Ifthe average speed of a train 
is to be about fifty to fifty-five miles an 
hour, then banks may be ascended at forty 
miles an hour, or even less, and descended at 
sixty to sixty-five miles an hour. 

But when an average speed of sixty miles 
un hour must be made, we cannot rely on 
descents to compensate for ascents, because 
enormous velocities would be required, and 
the cost and wear and tear would be out of 
all proportion to the advantage gained. The 
engine must, therefore, be competent to 
maintain a high speed when running up 
hill, and this is almost impossible if very 
high wheels are used, unless the cylinders: 
are too large for the rest of the road. 

As these high-speed long-distance trains 
cannot be heavy, it appears to us that the 
best type of engine would be one with 18 
inches cylinders, 26 inches stroke, 1,400 
square feet of heating surface, 20 square 
feet of grate, and single drivers carrying 
about 18 tons, and 6 feet 8 inches in diame- 
ter, provided with the sand blast. Such am 
engine would be an admirable hill climber, 
and would run about as fast as any locomo~ 
tive made. When the runs are over com- 
paratively level roads, then a big wheel, 
such as Mr. Stirling proposes, is no doubt 
good, because its use reduces wear and tear. 

Whether any extremely fast running will 
be done in this country remains to be seen. 
Any speed that can be attained in the 
United States can, of course, be got here on 
our better roads. But it is more than ques- 
tionable that these excessive speeds pay. 
Whether they do or not is really the whole 
question. The problem is not one forthe 
locomotive superintendent, but for the gen- 
eral manager. 

—————-§ > eee 

The writer of this had occasion to pass 
down the elevated road from Jersey City 
Heights to Hoboken recently, at the early 
time in the morning when mechanics are 
going to their work. By actual count there 
were sixty-two men in the car, and all but 
three were reading their morning paper. He 
never saw so large a proportion of business 
men reading on a train. 








DECEMBER 17, 1891] 


AMERICAN MACHINIST 








A Cast-iron Pedestal Forge. 


The accompanying illustration shows a 
cast iron pedestal forge, which was de- 
signed in 1884 for the then new Laboratory 
of Practical Mechanics, Purdue University. 
Twelve such forges constituted the original 
equipment, which has since been doubled, 
and forges have been supplied to the labora- 
tories of other institutions, until more than 
fifty are now in daily use. 

When in service the bowl about the 
tuyere, and the pan above it, as shown by 
the section, are filled with cinders to the 
upper level of the forge. This heavy cinder 
filling keeps the inclosing iron parts cool at 
all times. This forge has proved to be very 
convenient, and while it is designed for 
light work, the fire is always deep, and may 
readily be made quite heavy. A room 
equipped with these forges may easily be 
made to present a clean and otherwise at- 
tractive appearance. The surface of the 
forge is 31 inches above the floor, and the 
top of the tuyere 6 inches lower. The diam- 
eter of the apper pan is 32 inches, and the 
tanks are 7 by 19 by 8 inches deep. 

At the time the first lot, already referred 
to, was made, there was no similar forge on 
the market, and it is believed the general 
form, herein presented, originated with the 
design of this forge. The design is by 
Prof. W. F. M. Goss, Purdue University, 
Fayette, Indiana. 

a 
A New Shingle Machine. 


La 


We present herewith an illustration of a 
new machine for sawing shingles, made by 
Perkins & Company, of Grand Rapids, 
Mich. 

It is a rotary machine, in which the blocks 
from which the shingles are sawed are 
secured in carriages which are moved in a 
circular path by means of the large gear 
wheel shown, encountering at cach revolu- 
tion about the machine two saws, which are 
placed on the vertical arbors shown, so that 
two shingles are sawn from each block at 
each revolution. The saws are not placed 
diametrically opposite each other, as is usual- 
ly the case, but are so set that one saw has 


completed its cut about the time the other 
saw is commencing to cut, and thus the 


strain on the machine and belts is consid- 
erably reduced, besides securing a much 
smoother and more regular action. 

Special devices are provided by which the 
carriages are automatically tilted at the 
proper time, and the blocks can be readily 
set in accordance with the grain, without in 
the least interfering with the tilting arrange- 
ment. 

An adjustment is provided by which the 
saws are readily brought into the same 
plane, and all other necessary adjustments 
are provided in the most convenient form. 

Special provisions are made for disposing 
of sawdust and spalts. There are nine dif- 
ferent rates of feed, each varying from the 
other by 10 clips per minute, or ;);"' of feed 
per revolution of saw. Thus, setting the 
minimum feed at 110 clips, the maximum 
will be 210 clips. This machine is yet too 
new to have established a record, but it is 
expected that the previous records of 214,000 
shingles per day for an entire season (Michi- 


gan Shingle Company’s mill, Muskegon), 
and of 286,000 shingles in a single day 


Douglas, Manistee), made on 
by this company, will 


(Buckley & 
machines built 
considerably surpassed. 
—-- 
Springs and Weights. 


By J. McKim CHASE. 


of the current volume of the 


In No. 47 


AmeERICAN Macutinist, Mr. W. H. Booth, 
with his usual correctness, discusses the 
relative value of springs and weights in cer- 


tain applications to machines. 

Designers will with him generally 
in his conclusions that springs are preferable 
where the object is to be suddenly put in 
motion, and the motion suddenly arrested. 
In a recent personal experience, where the 
above requirements prevailed, the object 


agree 





be | 


was accomplished through the medium of a 
spring where numerous other devices failed. 

In such instances it is the effect of inertia, 
or that resistance a body offers to being put 
in motion, that is sought to be circumvented. 

While in some 
movement of bodies inertia is a detriment, 
and is sought to be avoided, in others its 
effect is of the utmost importance, and 
valuable aid. 

A large experience in the manufacture of 
screw propellers of various kinds, and obser- 
vation of their practical performance some 


cases in the economical 
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A CAst-IRON PEDESTAL FORGE. 


years ago, led me to entertain views then at 
variance with the prevailing practice and 
the generally received opinion of the theory 
of their operation. I advocated smaller di- 
ameters, greater pitches, and higher rotative 
velocities. Few of those eminent in the pro- 
fession of steam engineering agreed with my 
views, because Rankine, to whom the pro- 
fession is so much indebted, and who was 
regarded as its highest authority, had enun- 
ciated that a vessel is made to move forward 
by the propelling instrument moving a mass 
of water in the opposite direction, and the 
larger the mass and the slower its velocity 
the more efficient becomes the propeller— 





A NEw 


which is all correct, because the energy re- 
quired to move a body increases with the 
square of its velocity. <A lighter body mov- 


ing at a high velocity may absorb more 
energy than a heavier one moving at less 


velocity, although the amount of work done 
may be the same in both cases. 

Froude was also quoted as saying that a 
fine pitch screw 
push. 

Notwithstanding both of these authorities 


were and the is 


gives a squarer action or 


correct, former’s opinion 





predicated on the laws of moving bodies, 





|rest than it does to keep it moving 


| 


those who have watched the progress of 
marine engineering must 
some years a constant tendency 
tion I have outlined. 

In seeking for the cause of the greater 
efficiency of the smaller screws moving at 
higher velocities, I the benefit 
arose from the resistance the water offered 
to being started from a state of rest, its iner- 
tia. It is well known that it requires more 
force to start a body moving from a state of 
after- 


noticed for 
in the direc- 


have 


concluded 


wards. 
A familiar instance of the effect of inertia 
water is seen in the 
shot fired over the water. 
can occupy the same space at the same time, 
a volume of water equal to that of the shot 
must be displaced before the shot can pene- 
trate the water. Now it requires time for 


of ricochetting of a 


As no two bodies 


| this displacement, and before it can be dis- 
| placed with the velocity at which the shot 


| 
| 
| 
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| deflect the shot; 


is moving, it offers sufficient resistance to 
this ricochetting is repeated 
every time the shot comes in contaet with 
the water, until it has lost sufficient velocity 
to enable the water to be displaced, when 
the shot will penetrate. With a shot fired 
over the water, the resistance offered when 
it strikes causes it to be detlected in the path 
of least resistance; but when it 
merged it meets with successive masses of 
water at rest, and the resistance encountered 
confines the shot to small range. 


is fired sub- 


A plane presenting angle—not a right 
angle—to the line of motion when moved 


through the water will have 
move in the direction the plane occupies, 
and this tendency will vary according to the 
velocity with which the plane is moved, o 
the time allowed for the water 
displaced. If the velocity 
low the water to fall in behind as fast as it 
is displaced in front, then the pressure on 
the two sides will be equalized, and there 
will be little tendency to move in the direc- 
tion of the plane, the 
would be chietly that arising from the fric 
tion of the particles of water on the surface 
of the plane ; skin friction, the inertia of the 
water, would be small at such velocities 

In a perfect fluid, there being no viscosity 
to overcome, 
encountered by a body moving through it 
when the velocity is such as to allow the 
fluid to flow in natural and an 
equalization of pressure preserved on the 
body. The tendency of the plane to move 
in its direction depends on the resistance it 
and the 
resistance will vary according to the plane’s 
velocity and condition of the water. If a 
helix be substituted for the plane, and 
tated on an axis, and all 
than that of rotation prevented, 
vessel made 
Chief 


a tendency to 


to become 
is such as to al- 


resistance 


because 


it is said there is no resistance 


streams, 


encounters in displacing the water, 


movement 
as with a 
fast, the instrument becomes, as 
remarks, 


other 


Engineer Lowe simply a 
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pump. The water flows in at one end by 
its natural motion, and is discharged at the 
other. But this is quite different 
from that when allowed 
progress. 


action 


the vessel is to 


When made fast, the screw acts on water 
already put in motion by gravity, andin a 
direction it but 
when the vessel is allowed to progress the 


in which is displaced; 
screw meets with successive masses of water 
at rest, and the it 
putin motion produces a greater tendency to 


resistance offers to being 


move in the direction of the axis of the helix. 





5 


The foregoing views have been confirmed 
by the results of experiments with 
planes made by Messrs. Langly and Maxim, 
wherein they that the higher the 
velocity the planes were moved through the 


nero- 
learned 
air, the greater the weight they would sup- 


per unit of propelling force, 
phenomenon Mr. Maxim correctly 


port which 
ascribes 
to the planes meeting with successive masses 
of air at rest. 

After the planes had revolved for some 
time, and the air in the circle of their revo- 
lution attained a downward movement, then 
the effect was not so marked as before. 

It is this factor of inertia, and the diffi- 
culty of approximating its extent under all 
conditions, that made the subject of 
marine propulsion such a complex problem, 
and has baftled so many who thought they 
knew all about it. It is this that will en- 
able the screw to maintain its supremacy as 
a propelling instrument, and make difficult 
the economical application of the jet princi- 
ple. 


has 


Piece-work, Overtime, Technical Schools. 


By W. H. Booru. 


Much has been written concerning 
piece-work from the worker's point of view. 
This, of or 
less of the assumption that the employer is 
a extra terrestrial constantly 
on the alert to seize opportunities for reduc- 


now 


course, always embodies more 


sort of fiend, 
ing wages and piece prices. 


To some extent this is the case; for in any 
line of business the liberal employer is more 
his liberty by the 


actions Of his less liberal competitors, and so 


or less circumscribed in 


feels obliged to do many things which are 
contrary to his wishes, and even absolutely 
distasteful to him. He is between two fires, 
either shut down or suit 
more or less close distance of his com- 
petitors. 


and must follow 


ata 


To an employer of this stamp life is not 
all **sbeer and skittles,” 
treated 


and too often he is 
his men no better than the man 
who takes delight in cutting prices. 

All employers are by means the 
ruflians they are represented to be by too 
many of the workers’ leaders, 


by 


no 


On the question of piece-work there is 
therefore, 


much to be said on the employer's 
side. 

Granted that man who works by the 
piece ought fairly tobe able to earn by an 
attentive day’s work from 20 to 50 per cent. 
more than he does by day-work, it cannot 
be fair that any man on piece-work should 
even out three four 
times the work he was previously doing by 
the It as this that 
have been seized by employers as their ex- 
cuse for rigid cutting 
til they way 
men had been going in the other. 


a 


be able to turn or 


day. is such instances 


down of prices, un- 


have gone as fur one as the 


Doubtless all of us have met with woerk- 
men who push along work, even miles away 
from headquarters, and under no oversight, 
whilst 


others similarly let time drift as it 
may. 

There is at present a strike on hand in 
the north of England, in the engineering 
works, against overtime. The men do not 
object to all overtime, but think it ought 
to be kept as low as possible. The em- 
ployers largely agree, but object to the 
question of whether certain work shall be 


ullowed overtime being left for the trades’ 
union officials to decide, 
Now it seems to me that the employers 


ought to be glad to have a chance of stop 
ping overtime, and take the risk of an oc- 


casional decision against it for the sake of 
the saving effected. 
In many cases—far too many—overtime 


is simply the worker’s excuse for spending 
an hour over his tea instead of thirty min- 
utes; for at 11 Pp. m, for 
which he is paid 14 hours’ time, at least, to 
eat; for a two hours’ nap in the small hours 
Which he is paid for at three to four hours’ 
of time, and the work 
deed. Other men when out 
work look on the whole 
of recreation, 


a good supper 


done is small in 
in 
affair 
their 


charge of 


as a mecans 


leaving duties to 


the 
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second man, and evincing ingenuity only 
in their skill in so arranging work that 
overtime will be necessary, such overtime 
that the proper train 
missed, and then the two 
hours of waiting for the next one are spent 


being arranged so 


homewards is 
in a cosy corner, and paid for, of course, as 
time traveling home. 

As here and there an odd employer will 
spoil the comfort of a dozen shops, so an 
odd worker of the above type spoils things 
for the better disposed, and they are always 
so plausible, too, that it is quite difficult to 
bring things home to them, and they can al- 
ways contrive some means of bringing mat 
ters round to suit their own plans. Over 
time ought of very exceptional 
occurrence, and closely looked after, or it 
degenerates into a farce. 


to be 


This is, perhaps, less marked in the shops, 
but even there it is impossible to get efficient 
work in half-lighted corners. Where over- 
time gives perhaps its best return is on the 
running of a lathe or shaper, or a boring- 
mill for pushing on repair work. The fore- 
man sees a cylinder started to be bored out 
at 5 p.Mm.,and by 7 A. M. next morning he 
sees so much of actual work done, and if it 
is not done he knows there has been neglect, 
and perhaps stoppage, and will have cause 
for complaint, especially if there is a tell- 
tale ridge left behind. 

Quite apart from willful shirking, 
can do his naturally best work when over- 
fatigued; and if nine hours be a proper day’s 
work it is uneconomical to do more, and if 


no man 


two or three hours’ overtime daily can be 
properly worked, why the call for shorter 
hours? 

When an apprentice—and I had to do as I 
was told—I have worked half a week with- 
out sleep, and frequent long stretches of 
twenty-four hours on and twelve off, and I 
would to-day gladly give back tenfold the 
earnings of that overtime to be able to undo 
it and its lasting physical effects. I have 
seen some men work until they could hardly 
stand, and I have seen others doze .away 
hours they were paid for; and my convie 
tion is against overtime, though there are 
times when it may very fairly be required, 
and the men ought it—on 
such occasions as will sometimes happen 
where perhaps another thousand workers 
are idle through the breakage of a crank 
shaft or the splitting of a cylinder. 

The quarreling over piece-work and over- 
time is not therefore wholly debitable to 
employers; the employed are often in fault, 
and are too much inclined to overlook the 
fact that shops are run with the intention of 
making a profit, and a shop that makes no 
profit usually ends sooner or later in closing. 
So long as the present social conditions hold 
good this question of profit-making has to 
be faced and recognized, and it is manifestly 


not to refuse 


foolish to strike for increase of pay in face 
of a big contract taken on an assumption 
that a certain wage cost will be incurred 
thereon, as this probably means that no 
other such contracts will be heartily sought 
for, and that shop will be less busy, and 
men will be paid off, and have to break up 
their homes, and find fresh settlements, 

On the whole, at the present time in this 
country [England] wages are good all round, 
and though some people are starving, and 
others taking their own lives for want of 
employment, there is a call for workers in 
many directions, and good wages are wait- 
ing for thousands who refuse them, because 
poor wages are to be had in overcrowded 
but ‘‘ genteel’ occupations. 

There is room for really skilled and de- 
pendable brauches of 
trade—workmen of the old type of long ap- 
prenticeship days, not half 
workers. I confess to a feeling of utter 
despondency when the young college or 
technical schoo] youth comes and shows me 
a roll of drawings. 
usually contain some pedestal, or plummer 
block, as they are termed, or an impossible 
I do not think engineering 


workmen in many 


college-bred 


These precious rolls 


engine cylinder. 
can be usefully taught in a school or college. 
Its principles may be taught, and double 
the mathematics necessary for nine out of 
picked up, but the 


ten engineers may be 





means of applying either of these cannot be 
taught, but must be picked up by the 
student himself when he gets amongst 
practical work. 

If he is taught in acollege to design a 
pump, for example, he will get drilled into 
him the customary 25 per cent. allowance 
for slip, and yet when he gets into practice 
he may discover that sometimes a pump will 
deliver more water than its speed, stroke 
and area can be figured upon to do, and he 
will learn not to trust to calculation of a 
pump’s duty when he is on certain special 
work. He will find fifty conditions to be 
attended to in boiler making if he makes a 
specialty of this subject, besides the ring 
tension over which he worried as the one 
thing needful. 

There are some things a college, properly 
equipped, can teach, which may be named: 

A college with a good steam engine, fitted 
with dynamometer, brakes, indicators, and 
all necessary instruments can teach a student 
who has acquired the necessary knowledge 
of physics how to make a thorough steam 
engine test, and the knowledge will stand 
good to him in practice, unless he is so per- 
fect a fool that he cannot devise means of 
rigging up the necessary arrangements on 
every type of engine he may be called on to 
test, for the reason that it is taught practi- 
cally as applied, but probably to greater re- 
finement than actual practice will demand. 
Where there is a bona fide intention to make 
a genuine steam engine test in practice, one 
man can do the work of half adozen men on 
such tests as are so often published in some 
technical papers, results teeming with 
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figures to three decimals, and yet with some- | 
thing omitted that really vitiates the whole | 
as an exact scientific determination. | 

Some little time ago an engine made by a| 
certain firm was tested, and the results were | 
marvelous. A new engine by this same} 
firm was shown me lately, using four times | 
the fuel it was guaranteed to do. One hardly 
ever sees a test published which carries a 
really genuine face on it. There are allow- 
ances made for this, and deductions for the 
other, which may be well enough, but do 
not carry conviction to the critical outsider. 
It would appear better, where publicity is 
sought, to state actual facts, and, if any al- 
lowance is fairly due on any item, to state 
this as a conclusion, and say that, if allowed, | 
it would alter certain of the results by so 
much per cent. Unfortunately, too many 
professors of engineering get so far off the 


beaten track of practice that they teach ob- | 
solete practice rather than incur the odium | 


of merely teaching theory; and yet there is 
little doubt that the latter is the more valua- 
ble in a college course as a groundwork for 
the student to utilize in practice. If aman 
has so little of the engineer about him that 
he cannot soon learn to apply theory to 
practice, and form a working connection 
between them, it is doubtful if such a one 
should ever have received a college course 
at all. 


It is very doubtful if the use of machine 


tools is at all needful for an engineering 
course. A man who can turn and bore and 
mill articles of metal to exact dimensions 
and fits may be an excellent machinist; he is 
by no means of necessity a mechanic, and 
still less can he claim to be an engineer. 


True, he may be all three of these; but skill} to the dimensions given me to work from. 


as a handicraftsman is no proof of engineer- 
ing ability, which is often curiously exem- 
plified in shop foremen who are apt enough 
at work, and yet quite unable to design any- 
thing original. 

I am informed, however, that at the vari- 
ous schools up and down England—I refer 
to the somewhat novel technical schools— 
much good is being done, but I also learn 
that the students—or at least a large num- 
ber of them—are engaged during the day in 
actual work, and attend the schools in the 
evening. Though this may seem to make a 
long day’s work, it is probably the best 
course to pursue; for undoubtedly those en- 
gaged during the day on practical work 
will soon learn to strike a balance between 
practice and mere theory, and will largely 
assist to help their fellow students to a 
knowledge of many things in practice which 
do not follow the school methods. The 
teachers or professors in such schools must 
undoubtedly be largely helped by their 
pupils to keep in line with practice, and 
point out applications of theory. When 
carried on upon some such basis as this, the 
school is far better calculated to achieve 
success than when a mere ‘‘ college,” teach- 
ing youths who have no means of comparing 
what they hear with what they will later 
be called on to do. 

ee 
Giood Work and Good Ways of Doing It. 


By A MECHANIC. 





When I tell of a way of doing work, I 
hope I shall not be understood to say the 





Fig. 3. 


Fig. 2. 


ip. 

way to do it, for this is not what I mean, 
but instead, to tell of ways that may be 
useful to many at some time, to fit a certain 
set of conditions. In this I try to show a 
good way to bore two or more holes in a 
disk, equally distant from a central hole, 
and equally spaced. 

Of course the accuracy of most any 
method depends much upon the skill of the 
person who does the work. When we have 
skillful workmanship and good methods, we 
then are about sure of good results. 

In Figs. 1 and 2 I the disk A 
mounted upon a lathe face-plate for the 
purpose of boring the holes B B equally 
distant from the central hole (@, and cor- 
rectly opposite each other. Now what would 
we call correctly opposite ? If I knew this disk 
was only for a washer or strap, for three 
bolts to fetch up upon, for strengthening a 
brick wall; and what I would call correctly 
opposite, when I knew the disk was wanted 
for a purpose where accuracy is required, 
would be two different kinds of opposites 
If Ihada strap to make with 
three holes for the brick wall, I wouid con- 


show 


altogether. 


sider a good way would be to take a com- 
mon wooden rule and a piece of chalk, a 
big center punch and hammer for fine tools, 
and a drill press for the machine tool. I 
would consider, if I got the holes laid out 
within ,j;° or more of what the drawing 
called for, and then if I drilled within ,'," or 
more of where it was laid out, that it was ac 
curate for the We will suppose 
that the disk A is for a jig for reaming 
similar disks which intended to inter- 
change over three studs, which closely fill the 


purpose. 


are 


holes, and that these studs are now located 





Now this job is entirely different from 
the “ brick wall strap,” although the draw- 
ing may look just the same, which is a point 
that some so-called mechanical engineers 
would do well to bestow a few moments 
thought upon sometimes. Of course there 
is more than one way to do this, but I shall 
trouble you with only one this time. I bore 
the central hole, and turn the disk on an 
arbor in the usual way, squaring it true on 
the back side D. I bolt the hub Z# (which 
closely fits the central hole) to the face- 
plate as shown, setting it the right distance 
from the center by making it run out of 
true twice the amount it is wanted to be 
off center, as explained by me in the AMERI- 
cAN MAcuInisT of Oct. 1st. 

I draw two lines on face of disk, as shown 
at IF. 

The accuracy of the spacing depends 
upon these lines being right, so if it is con- 
venient to locate these lines from a good 
index plate it might save time. For some 
jobs it would be near enough to index from 
the large gear on lathe spindle ; if no such 
way is available, we are obliged to adopt a 
hand method, In Fig. 3 is shown a way. 

Suppose the central hole is two inches in 
diameter; I use an arbor or plug to fit, and 
a straight-edge to extend across disk, and 
in contact with plug, as shown. I then 
take another straight-edge or parallel with 
sharp corners, one inch wide, to extend to 
the center, as shown. I hold the straight- 
edge firm across disk, and draw a line out- 
side the parallel B, and then change the 
parallel to the other side of disk, as shown 
in dotted lines, and draw another line; these 
two lines are not just central, for these 
lines are, of course, drawn entirely outside 
the parallel. I then change the straight- 
edge to the other side of plug, and set it so 
that the parallel, when used as before, will 
just hide the two lines made first, then 
draw two more lines in the same way; the 
spaces between these lines are the correct 
center lines. 

I now put the disk on the face-plate, as 
shown in Fig. 1, and bore the first hole most 
any where ; the bearing / of course, insures 
the distance from the center being correct. 

After boring the first hole, and before 
moving it, I bolt the piece HW to the face- 
plate, as shown, and draw a line upon it to 
match the line / upon the disk; I can then 
turn the disk around on its stud till the 
opposite line corresponds with line oa piece 
H, when it is in the correct position to bore 
the other hole. It will be seen that this 
method will answer for boring any number 
of holes or any kind of spacing, only de- 
pending upon first getting the lines in the 
right places. 

In boring a large disk where the holes are 
near the center, it will be seen that a slight 
error in making or setting to the lines will 
be reduced at the holes. 

aS 

LETTERS FROM PRACTICAL MEN, 

Proportions of Keys—A Correction, 
Editor American Machinist : 

In yourissue of December 3d the resumé 
of the proceedings of the American Society 
of Mechanical Engineers seems to have been 
very carelessly reported, and what the writer 
is therein made to say is no less than ab- 
surd, 

‘** Another member” (the writer) is quoted 
as saying: that ‘‘a key flatted on the shaft, 
without being laid into the shaft at all, will 
hold better and do more severe work than a 
key that is let in one-quarter the depth of the 
shaft. I would think myself, in all ordinary 
cases, where the work was severe particu- 
larly, I would have the key less than one- 
third the diameter of the the 
width.” 

What I did say was: ‘A key having a 
width equal to one-third the diameter of the 
hole, flatted on the shaft without being let 
into the shaft at all, will hold better and do 
more severe work than one having a width 
equal to one-quarter the diameter of the 
hole, and let into the shaft one-ninth the 
diameter of the hole; and that if a standard 
were to be adopted my own choice would be 


hole for 





forall ordinary cases, and particularly where 
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the work was severe, to adopt not less than 
one-third the diameter of the hole for the 
width of the key.” Jonn T. HAWKINS. 

[We are glad to receive this communica- 
tion from Mr. Hawkins, enabling us to give to 
our readers an explanation of some things that 
seemed somewhat mysterious in the report, 
which, however, we may say, was made by 
one of the most expert stenographers on 
technical work in this city, and edited as 
carefully as the ordinary exigencies of edi- 
torial work seemed to allow. We do not, of 
course, expect always to avoid mistakes, but 
expect that, when we do make them, some of 
our readers will, as in this instance, correct 
us. This may be an appropriate time to 
say that the loose custom which prevails to 
some extent at the meetings, regarding the 
recognition of members by the presiding 
officer, is in many cases specially annoying to 
members, and very much increases the diffi- 
culty of making accurate reports. In many 
cases the names of members are not announced 
at all, and in others it is so indistinctly done 
that it is impossible to recognize it. Some 
of the members simply rise and commence 
talkiug without waiting for the formal recog- 
nition by the chair which the rules of all de- 
liberative assemblies require. In some cases 
this may result from the fact that the presi- 
dent is unacquainted with the members; but 
where this is the case the member about 
to speak should himself announce his name 
to the chair and then wait for formal recog- 
nition before proceeding to speak.—ED. | 

The Slide Rule, 
Editor American Machinist : 

The number of responses I have received 
through my article on the Slide Rule, in 
your issue of October 29th, conclusively 
prove two things—the wide circulation of 
the AMERICAN MACHINIST, and the interest 
that exists in regard to the use of the slide 
rule. I am in receipt of communications 
ranging from the St. Lawrence to the Gulf 
and Rockies, and also from points in Canada, 
and yet they come. At the time of penning 
my first article I had little thought I was 
touching on a popular theme, though I felt 
it should be such; I cannot but think that 
Mr. Coleman Sellers’ earnest lines on the 
subject must have had the same readers as 
mine. Both by direct question and by in- 
ference the letters ask, How can we geta 
clear understanding of your apparatus? I 
reply that all slide rules require that the 
user should be able to arrange the questions 
presented to him soas to have three known 
quantities (symbolized by a, 6, ¢) by which 
to find the fourth quantity (2) ; this action 
of the mind comes into operation when fig- 
ured calculations are to be made, therefore 
the operator is not called upon to perform a 
novel action, so far as that goes; the novelty 
is that he is required to apply those quanti- 
ties to a scale, and to read the answers off in 
accordance with a simple and easily learned 
rule; this rule I gave in my article of Octo- 
ber 29th, and space does not allow of its 
repetition. In illustration of its application 
some problems will now be presented, with 
their arguments, settings and readings. 

Problem: What is the interest on $942 for 
16 days—the year being 365 days—at 7} per 
cent, per annum ? 

First Argument: If 365 days (one year) 
will yield $7.75 (on $100), how much will 
16 days yield? Therefore, 365 (a) 
to 7.75 (6), so is 16(¢c) to proportionate in- 
terest (wv) ; this gives three known quantities 
by which the fourth is to be found, 

First Setting and Reading: Look for 865 
“@) on the inner scale, then bring in line with 
it 7.75 (6) on the outer scale; now look for 16 
¢)on the inner scale, when in line with it 
on the outer scale will be found 34 nearly, 
(v) to be read as 34 cents. 

Second Argument: If $100 will earn 34 
cents, how much will $942 earn? Here there 
are also three known quantities. 

Second Setting and Reading: Look for 
100 (a) on the inner scale, then bring in line 
with it 34 (4) on the outer scale; now look 
for 942 (c)on the inner scale, when in line 
with it on the outer scale will be found 320; 
(7) to be read as $3.20. While the explana- 
tion requires a number of words, such a 


as is 





problem can be solved in thirty seconds by | 
an average worker. The foregoing is a| 
commercial problem; I will further illus: | 
trate by givinga mechanical problem. What | 
is the nominal H. P. of an engine having an 

8-inch cylinder, with an average steam press- | 
ure of 45 pounds, and a piston speed of 300 
feet per minute” 

First Argument: To find the square of 
the cylinder diameter—which is 8 inches— 
it is necessary to multiply 8 by 8; therefore 
if 1 (a) will produce 8 (%), how much will 8 
(¢) produce (x) ? 

First Setting and Reading: Bring 1 on the 
inner scale in line with 8 on the outer scale; | 
when in line with 8 on the inner scale will 
be found 64 on the outer scale; read as 64 
inches, 

Second Argument: This gives the contents 
of a square with sides of 8 inches; it is nec- 
essary to reduce that to the area of an in- 
scribed circle, which is found by multiply- 
ing the square area by decimal .7854. 

Second Setting and Reading: Bring 1 (a) | 
on the inner scale in line with 7,854 (4) on 
the outer scale; when in line with 64 (c) on 
the inner scale will be found 5,027 (x) on the 
outer scale; to be read as 50.27 inches. 

Third Argument: The total pressure can 
now be obtained; for as 1 inch (a) is to 45 
pounds (4), so are 50.27 inches (ce) to the cir- 
cular area (.r). 

Third Setting and Reading: Bring 1 on 
the inner scale in line with 45 on the outer 
scale; when in line with 5,027 on the inner 
scale will be found 2,262 on the outer scale; 
to be read as 2,262 pounds. 


Fourth Argument: The sum of the press- 
ures is now to be found, which is as 1 foot | 
of travel (a) is to 
feet (¢) to sum of pressures (.r). 

Fourth Setting and Reading: Bring 1 on 
the inner scale in line with 2,262 on the outer 


2,262 pounds (/), so are 300 





scale; when in line with 300 on the inner | 
scale will be found 679,000 nearly; to be | 
read as 679,000 pounds. | 
Fifth Argument: To reduce this to H. P. | 
it must be divided by 33,000; therefore as | 
33.000 pounds (a) is to 1H. P. (4), so are| 
679,000 pounds (¢) to the nominal H. P. (-.) 
Fifth Setting and Reading: Bring 33,000 
the in line with 1 on the 
outer scale; when line with 679,000 on 
the inner scale will be found 2,050 on the 


outer scale; to be read as 20.5 H. P. 


on inner scale 


in 


Though there are several arguments in 
the foregoing, the solution by slide rule 
would be procured in from 14 to 2 minutes. 
A very valuable feature that is solely inher- 
ent in the disk form of slide rule 


gives continuous readings based on an ini 
2 
is the first antecedent (~), and the first con- 


tial ratio, that is to say, while the ratio a 


sequent (4), there are a series of second ante- 
and 
oo ai@, 3: 4:2, 


cedents second consequents, such as 
and The 


ae ae 
setting in such case being: Bring a on the 


so on, 


’ 


one scale in line with 4 on the other scale, 
then on the same scale as @ is on look for ¢, d, 
e,; When in line with each on the same scale 
as )is on will be found each respective .r ; 
thus but one setting is required to extended 





numbers of second antecedents with their 


| consequents; in practice all antecedents and 


| consequents after the first of each are secoad. | 


As the whole range of commercial and 
mechanical arithmetic is within the compass 
| of the principles underlying the slide rule, 
'the ‘‘ proportior” has 
| that solutions are rendered easily and rapid- 
|ly. It can be said of a surety, that an effti- 
| cient operator onthe slide rule would as 
soon return to figuring as he would exchange 
his watch forasun dial to depend for his 
time on it. The study of the slide rule will 
amply repay the time given to it, while the 
boy entering life will find himself better 
equipped, if he carrics with him the ability 
WALTER HART. 

Ni o 


been constructed so 


to use it. 
114 Liberty St., 





of which 
the proport.or is an example—is, that it | 
| quoted. 
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About Steel, 
Editor American Machinist : 

Under the heading, ‘‘ An Interesting Ex 
periment with Steel,” in your issue of Nov. 
12th, are some statements which, in my 
‘‘rule of thumb” way of treating the steel 
question, I wish to hold up to the light, that 


| is, to such light as the plain, practical steel 


That steel is such 
in consequence simply of a ‘‘ combination of 
iron and carbon,” is or 
‘*the universal idea.” 

Steel may be as truly steel with practi 
cally no carbon combined, as though it had 
combined the highest percentage possible. 
The question, What constitutes steel, as 
distinguished from iron, is not to be settled 
simply by the presence or absence of carbon. 
Steel may be adjudged to be iron, because 
heating to hardening heat and suddenly 
cooling utterly fails to harden it. Iron may 
be called steel simply because it does harden 
readily under the same treatment to which 
hardening steel responds, and still the soft, 
nearly carbonless steel, is just as truly steel, 
and the hard, highly carbonized iron is just 
as truly iron as though the test of harden- 
ing had shown what might be expected. 

It is a question of structure, not a ques- 
tion of carbon. 

For certain uses, it is necessary or desir- 
able, to say the least, that steel should con- 
tain certain of carbon, the 
exactly right amount naturally insuring, 
under proper conditions and treatment, the 
best results; but that ‘‘two per cent. of 
sarbon”’ exists in ‘‘ steel wire nails” and 
‘‘iron cut nails” must strike those who had 
supposed that something was known of the 
make-up of steel and iron in the light ofa 
new discovery. Two per cent.! What can 
be meant? That would be too high for tool 
More than high the 


worker can comprehend. 


not, need not be 


percentages 


steel. twice as as 





IMPROVED DritL HoLuper. 


average of tool steel in general use. There ! 
having fired a shot at what looked so queer 
to me, I will proceed to deal with that part 
of the letter which treats upon changes re 
sulting from heating. 

‘* When steel is heated, the atoms of car 
bon have a tendency to unite, and form 
compuratively large particles ; when slowly 
cooled these particles remain large, but on 
being chilled the molten particles are shat 
tered to atoms; in this ‘way the surface 
area of diamond presented to iron may easily 
be increased from ten to one hundred times. 
With this increased surface, contact, and 
the more thorough diffusion, it is not difti- 


/cult to understand why steel should harden 


on being chilled.” 
I the be accurately 
Now, as statement of facts, in my 


believe above to 
judgment, the judgment based upon much 
experience and observation, I say, 
when heated sufficiently to produce such 
result, to the first and to the 
second, on/y when chilled from a right heat; 
and as to the third, ¢@. ¢., the assumption 


only 


statement; 


ithat the phenomenon of hardening is ex- 


plaincd by the alleged fact that chilling 
breaks up the larger particles, and produces 
a finer condition, | say, unsupported. Ata 
right heat there will be produced by chill- 
ing, by hardening, the promised fine condi 
tion, with hardness. Ata higher heat there 


‘ij 


it. Soagain annealing softens, by many is 


believed to mean necessarily changes the 
grain, makes the particles coarser. I don’t 
that That I 


know, that it is necessary in order to soften, 


believe either. it often does, 


is another thing. Hardening at proper heat 


at the refining heat—will produce the 
much admired, even-grained condition of 


fineness referred to. So will working prop- 
erly at proper heat; so will cold working. 
No, no, we cannot settle the question of 
why steel hardens in this way. 
proof which proves. 


Let’s have 
S. W. GoopyYEAar, 


That **Phenomenon of Shrinkage,” 
Editor American Machinist : 
It will probably be scarcely profitable to 


follow farther the shrinkage question 
brought to our notice by Mr. Williams. 


While he rejects our conclusions, he certain 
ly shows that he had all the conditions, as 
they were assumed to have been by Mr. 
Cairns and myself. The piston heated in the 
blacksmith’s fire was not heated uniformly. 
Mr. Williams says that he watched it to see 
that it was heated uniformly, which really 
means that, when he discovered that it was 
overheated in one spot, he turned it around 
It is 
also evident that the pisten could not have 


and began to overheat it in another. 


I assumed that he 

Mr. Williams de- 
it off with water. On 
* We finally had to 
coo) it off, and when, on calipering the hole, 
found it If not 
cooled with water, how was it cooled ? If he 


been cooled uniformly. 

cooled it off with water. 
nies that he did cool 
September 24 he wrote : 
about .! smaller.” 


we a's 
tried any of the other liquids that men use 
to cool off with, he would still find that the 
liquid has not been discovered that will cool 
off man or metal uniformly; but water is 
generally the best, and is, I hope, common 
and plenty in Mr. Williams’ neighborhood. 
Mr. Williams’ statements as a whole amply 
supply the conditions favorable for produc- 
ing the phenomenon in the manner “‘ intelli- 
gently” described in detail by Mr. Cairns. 
Mr. Williams that he ** would not 
dare to use water with any kind of shrink 


says 


fit.’ ‘* Water is an enemy of shrink fits.” I 
have to acknowledge that I have often used 
water in connection with shrink fits, but I 
don't advise any one else to do so. I sup- 
pose it requires some mechanical judgment 
or instinct to do it with safety. You know 
when anything is shrunk on up against a 
shoulder, as it usually is, it will, as it cools, 
shrink away from the shoulder, so [ usually 
begin sprinkling a little water slowly and 
carefully against the adjoining the 
shoulder, to make that side shrink first and 
pinch the hardest, and let all the crawling 
be done from the other end. 

FRANK H 
a ae 


Drill H 


side 


RicHARDS 
Improved older. 


We illustrate 
holding taper shank 


drill holder for 
other 


herewith a 
drills 
having taper shanks, while being used in the 
lathe. 

As will be perceived, it consists of a taper 
socket at 
which the flat 
and from which it projects slightly—sufli 
cient so that 
the drill 
foot-stock center, thus insuring that it is in 
accurate alignment. 


or tools 


having the rear an open slot in 


ut the end of the shank fits, 


in the end 
placed directly on the 


the center which is 
of can be 
The lever may be held 
in the hand or allowed to rest upon the car 
riage of the lathe. 

They are made in various sizes to hold 





will be as great hardness, but with it will 
come coarseness, a disorganized, uneven 
structure, as unlike the other as it is possible 
to conceive—the one as fine as flint, and as 
beautiful as a diamond, the other as coarse 
as pig-iron; both the same material, differ- 
ent parts of the same piece, if you please ; 
| so that to say, ‘‘ heating and cooling slowly 
or quickly produce certain results,’ needs 
to be modified. Question of, How hot? 
comes into the account. As to ‘‘ arrange- 
ment of diamond particles in temper draw- 
ing as shown by color.” 

Hardening does that arranging. Temper- 
ing, by many, is believed to change the 
| grain, size of ‘‘ particles.” I don’t believe 


drills from }’ to 24’ diameter by the Cleve- 
| land Twist Drill Co., Cleveland, O,, who 
have fitted up special tools, jigs, gauges, 


letc., for their accurate and economical pro- 
duction. 


ee — 
It creates quite a little whirl of excitement 
that the President 


persons employed within the various depart- 


has issued an order that 


ments shall be promoted according to their 
efficiency. Well, how under the heavens 
should men be promoted ? 
os 
During the year just past there have been 
built in Maine 134 
tonnage of which was 50,387 


vessels, the aggregate 
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Not a Question of Power. 


An English Inspector of Factories, Mr. 
Cook Taylor, has written a book on the 
‘Modern Factory System,” in which he 
calls attention to the fact that in the begin- 
ning the employer was a man ‘‘ who bustled 
about among his work people and custom- 
ers,” but that now this ‘‘old type of the 
factory master is almost as extinct as the 
old machinery. His individuality was first 
merged in the mere capitalist; his very iden- 
tity is now lost in the Limited Liability 
Company, a financial syndicate.” Mr. Tay- 
lor’s opinion is that another change is about 
to occur by the introduction of a form of 
power which can be carried to the homes 
of the workingmen, and there used in such 
a way as to enable them to compete with 
the factory, and that the results of this will 
be very beneficial in some respects. 

There may be some kinds of factories in 
which this question of the cost of power is 
of supreme importance, and in which manu- 
facturing cannot be economically carried on 
unless power can be economically obtained, 
but the factories in which other considera 
tions do not far outweigh the question of 
cost of power are the exception. Division 
of labor; the advantage of conducting com- 
mercial operations connected with manu- 
facturing on a large scale; the full employ- 
ment of tools, machinery and appliances, 
etc., are usually of far greater importance 
than the cost of power, and we are not able 
to understand just how Mr. Taylor can have 
acquired so much knowledge of factories 
as he seems to have, without perceiving this 
fact. 

For it must be evident to any one who 
takes pains to look into the matter, that 
the economies which can in 
the large factory devoted to a certain line 


be introduced 


of work, which it would be impossible to 
introduce in the smaller factory, reduce the 
question of the comparative cost of power 
to one of very small moment. Suppose we 
take such a case as the American Watch 
Factory at Waltham as an example. Here 
certain men perform certain operations con- 
tinuously, and thereby attain a degree of 
proficiency which could never be attained 
by one who divided his time between sev- 
eral different parts of the work, as would 
But 
this is by no means all; for a fact of cqual 
importance is that the volume of work done 
is sufficient to justify the building of spe- 
cial machines for many operations which 
would necessarily have to be done by hand, 
or by far less efficiefit machines, in the small 
establishment. There is a vast difference, 
for instance, in the cost of punched work, 


be necessary in the small workshop. 


depending upon whether the establishment 
in which it is done has only one or two 
punches for a dozen or more operations, or 
as many machines as there are operations 


and enough work to keep them going, An- 
other case is with machine screws. Up toa 


certain point in the number of screws re- 
quired by any establishment, it will not pay 
to put in automatic screw machines. But 
when the consumption of screws reaches a 
certain amount, varying with circumstances, 
the factory cannot afford to do without 
automatic machines. The relative 
cost of power has practically nothing what- 
ever to do with the of the finished 
product in such cases as these, and there 


screw 
cost 


are other things which might be mentioned 
which show the same thing. We venture 
the that there very few 
branches of manufacture now carried on in 


assertion are 
large factories which could be as economi- 
cally carried on in small shops, even if the 
small shops were supplied with power free 
of cost. 

ame 


Electric Locomotives. 


An electric locomotive has recently been 
constructed at the works of the Thomson. 
Hlouston Company, which upon trial pulled 
eight loaded freight cars about a yard in 
what is reported to be an entirely satisfac 
tory manner. The weight of the locomotive 
is given as 43,000 pounds, and its speed, 
the 
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draw-bar, is about five miles an hour.” 
The machine was built for the Whitin Ma- 
chine Company for use about their works, 
and we suppose there were some peculiar 
conditions presented which made such a 
machine preferable to the ordinary locomo- 
tive in this case. 

Nothing, so far as we have noticed, has 
been given as to the expenditure of coal re- 
quired to do the work, or, in other words, 
the efficiency of the machine; but upon the 
simple fact that such a machine has been 
built and has drawn cars, we are again en- 
tertained with predictions to the effect that 
the days of the steam locomotive are num- 
bered. One electrical journal says that 
‘the time will doubtless come when all 
railway traffic will be handled by electri 
cally operated trains,” and that, ‘in addi- 
tion to the cheapness of construction of the 
electric locomotive, as compared with the 
steam locomotive, it commends itself be- 
cause expensive skilled operators will not 
be needed to manage it.” To any one who 
knows anything at all about railroading, 
this latter statement will apper ridiculous, 
in view of the fact that the modern railroad 
engineer depends more and more upon the 
machinist for that part of the work which 
must depend upon an intimate knowledge 
of the machine and its construction, there 
being enough for the engineer to do who 
understands how to manage a train upon 
the road, and get it to its journey’s end 
safely and on time—knowledge which is 
largely independent of the particular kind 
of machine handled by him. In short, a 
very large share, if not almost all of the 
skill acquired by locomotive engineers would 
be required just the same, whether steam 
or electricity were used as motive power. 


a 
The World’s Fair—A Duty and an Op- 
portunity. 
There should go forth from the press 


of the country—without reserve—an ear- 
nest effort in favor of the World’s Fair, 
so soon to be held at Chicago. Its location 
having been definitely settled upon, for rea- 
sons more or less satisfactory to the people 
of the United States, there is, in reference to 
it, only one duty before every American, 
and that is to work for the success of the 
Fair, its location being, afterall, a matter of 
relatively small importance. 

The main point, so far as the great State 
of New York is concerned, is that other 
States are coming forward with liberal ap- 
propriations for State exhibit purposes, and 
although a commanding site has hitherto 
been kept reserved for the purposes of a 
New York State exhibit, when wanted, New 
York has so far made no appropriation, and 
to the country at large appears to hold the 
unpopular attitude of sulking. That a leg- 
islative wrangle and deadlock at Albany 
over other matters defeated the chance of a 
World’s Fair appropriation last winter, 
rather than any feeling of hostility to the 
Fair in the State at large, is a fact tolerably 
patent to most New Yorkers. But the ques 
tion of greatest concern at present remains, 
and that is, is any cause, partisan or other, 
to be allowed to further prevent the voting 
of a substantial and fitting appropriation for 
the purpose of erecting buildings for and 
making a New York State exhibit? 

So far as the general government of the 
United States is concerned, it appears to us 
that it, too, carnot afford to fail in the mat- 
ter of doing its part, both in the way of mak- 
ing the Fair a credit and preventing it from 
being a disgrace to the nation. We cannot 
think the country is in danger of misappre- 
hending either its duty or its interest upon 
either point. 

As we understand the financial aspects of 
the case, the city of Chicago has herself 
raised fully two-thirds of the fifteen millions 
of dollars deemed necessary to insure the 
success of the Fair. Bearing in mind the 
fact that, after all is said, the burdens and 
benefits of the Fair were imposed upon that 
city, not by the votes of her own citizens, 
but by the votes of the representatives of 
the people of the United States in Congress 
assembled, there is certainly as little justice 





in the idea that Chicago should bear ail the 

burdens of the Fair, as there is truth in the 

idea that she will reap all its benefits. 
ae 

According to a press report, five Hungarian 
brass workers, who arrived at this port a 
few days ago by the steamer ‘‘ Western- 
land,” were sent back by the authorities, 
because it was found that they had come 
over here under an implied contract with 
Frank Alexander, foreman of a brass works 
in Bridgeport, Conn., to work for $1.35 per 
day, in place of other workers now em- 
ployed at $1.70 per day. If this is an 
curate statement of the case, it seems to 
have been one instance at least in which 
the contract labor law has accomplished 
some good. 

The wages of American mechanics are 
based upon conditions found here—upon 
productive capacity, cost of living, etc. 
Every one who knows anything at all about 
the matter, knows that $1.70 per day is 
little enough for men possessing any de- 
gree of skill in brass working, and the only 
reason the Hungarian workmen agreed to 
work for less was because they were not 
posted as to the conditions found here. 
They would have been here but a short 
time before they would have discovered 
that $1.35 per day is very low wages in this 
country, and that by working for that 
amount they had done themselves and all 
other workmen here an injury. And it is 
to be noted that the injury in such cases is 
not confined to workmen, but necessarily 
extends throughout the whole social sys- 
tem. The general prosperity of communi- 
ties in this country depends upon the pros- 
perity of the mass of the people, and any 
manufacturing concern which succeeds in 
getting the wages of its employes much be- 
low the general average, while it may there- 
by secure a temporary advantage (though 
even this is by no means certain) is at the 
same time doing an injury to manufacturing 
interests generally. 


ac- 


ga 

Locomotive enginemen employed on tlhe 
ordinary surface lines of the country, and 
who have never had an opportunity to see 
railroading as it is carried on in this city 
and Brooklyn, would find much to interest 
them in the elevated systems. The com- 
moner accidents, for instance, that are always 
occurring on railroads, may mean a very dif- 
ferent thing on the elevated roads from 
what they mean on any other. On the ordi- 
nary road, if a cylinder head blows out, it 
simply means that the engineer must block 
the valve over the ports on that side, and 
get the road cleared as soon as possible, and 
he will usually have sufficient time in which 
to do this without seriously obstructing 
things. On the elevated roads, with inter- 
vals between trains of from fifty seconds to 
two minutes, he must be pushed out of the 
way, while the flying cylinder head may 
kill one or more people on the street below, 
or wreck a store window, as was the case 
recently in Brooklyn, where the plate-glass 
window of a hat store was smashed to pieces 
by a flying cylinder head. 

ican i 

In Massachusetts it is the custom of the 
textile mills to fine employes for bad work, 
proprietors of mills claiming that it has been 
found that this is the only practical way in 
which to regulate the matter, as most em- 
ployes, having no financial interest in turn- 
ing out good work, would turn out alto- 
gether too much bad work; to the serious 
loss of the companies. There is no doubt, 
however, that this cu8tom has been shame- 
fully abused in many instances, fines having 
been imposed to such an extent as to seri- 
ously cut down wages, when the bad work 
yas due mainly, if not solely, to poor ma- 
terials furnished to work with, or to the 
poor condition of the machinery used. 
Finally public sentiment upon the matter 
became so strong that a law was passed 
prohibiting employers from imposing such 
fines. This law has just been declared un- 
constitutional by the Massachusetts Supreme 
Court, Judge Holmes dissenting. 


ae 
We have received the ‘‘ Annual Circular” 
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of the Newark Technical School, which is a| 
free evening school for young men, located at 
21 West Park street, Newark, N. J. The} 
leading manufacturers and other citizens of | 
Newark subscribe annually for the support | | 
of this school, these subscriptions enabling it 
to take advantage of a lawof New Jersey, 
by which the State gives to any such school 
an amount equaling the 
tions up to $5,000. To judge from this cir- 
cular, the school has been, and is, doing a| 
good work for the of Newark 
who wish to acquire such an education as 
will enable them to follow mechanical pur 


voluntary subscrip- | 


young men 


suits intelligently. The director is Charles 
A. Colton, E. M. 
———- —_—_¢@ po ————— 


We have received from the Literary Bu- 
reau, 277-278 Stewart Building, New York 
City, a pamphlet describing the latest and 
most approved appliances for keeping card 
indexes for libraries (public or private), and 
for drafting rooms and business offices. The 
descriptions and illustrations should be of 
interest to those who appreciate the import- 
ance of having business affairs systema- 
tiz¢d. A list of manufacturers is given using 
the apparatus described, in which we norice 
the names of a number who are very promi- 
nent in the mechanical world. 

. aie 


In our issue of October 29 we mentioned 
the Wells Memorial Institute, of Boston, and 
the work it is doing there on behalf of men 
who work at trades or other occupations. 
We are now informed that what called 
the Lowell Free Lectures commenced in the 
Institute building, 987 Washington street, 
the first week in November, and are to be 
continued each week for a term of fifteen 
weeks. The lectures are of a thoroughly 
practical nature, and designed specially to 
interest workingmen and mechanics. They 
include lectures on electricity, steam and the 
steam engine, valve motions, boilers, heating 
systems, belts and shafting, testing of engines 
and boilers, indicator practice, building and 
architecture, etc., all by well-known special- 
ists in these lines of work. 


are 


———— ape —e 
Mr. T. T. Parker, of Springfield, O., who 
has occasionally contributed interesting arti- 


cles to our columns pertaining to the man- 
agement of steam plants, has accepted a po- 
sition as inspector with the Fidelity and 
Casualty Insurance Company. 
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Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 


(548) J. H., Waterford, N. Y., writes: 
Please give a receipt for a mixture for chan- 
delier work, and one for a soft valve mix- 


ture same as used for steam and water. A. 
—For chandelier work use from 8 to 10 
ounces of zinc to one pound of copper. For 


valves or all castings subjected to a steam 
pre — use 20 pounds of copper, 1} pounds 


of tin, 1 pound of lead, and one pound of 
zinc. 
(544) G. E. R., Sanford, Fla., writes: 


Please advise me of the quickest and cheap- 
est method to tin railroad car brasses so that 
they can take the lead lining. A.—The 


ithe 





bearings are first bored, they are then placed 
on a coke fire and allowed to become well 
heated, then they are cleaned with muriatic | 
acid and tinned. They must be warmed | 
again, so that the tin isin a condition for the | 
lead to adhere to it. They are then placed 
on a mandrel to receive the lining of lead, | 
The device for holding the bearing during | 
the lining can be made of very simple con- | 
struction. It should be so designed that the 
bearing can be clamped only central with 
the mandrel, which will make the lining of 
uniform thickness over the bearing. The 
radius of the mandrel should be never more 
than ,'s to ,, of an inch of the radius of the 
journal which the bearing is to fit. The 
lead lining should not be more than ,}, of an | 
inch thick, | 





}is drawn 





(545) EB , Riverhead, N. Y., writes: Where 
can I get an idea as to how many feet of 
heating surface there should be in propor- 
| tion to the feet to be heated? A4.—We as- 
sume that you mean the number of cubic 
feet of air to be heated in a building. This 


'depends much on the class of building and 


its location. Positive rules for steam heat- 
ing, which will be correct for all parts of 
country, cannot be given, as the con- 
ditions are varied, depending upon locality, 


| climate, and heat required, and also on the 
|conditions found to exist in any particular 


building. When a building has a large glass 
surface, or is composed of iron, etc., the air 
is cooled more rapidly than in ordinary 
buildings with average windows and average 
conditions. Buildings of this kind will re 
quire an extra amount of heating surface, as 
the air is cooled by coming in contact with 
the surfaces of the windows and walls. The 
steam engineer has nothing more than the 
averages to depend upon for his guidance. 


In case of small corner rooms, with low 
pressure of steam, in climates like that of 
New York, one square foot of average 
radiator surface to each 50 cubic feet of air 
space is generally considered ample. With 
large rooms 1 to 60is often enough; and in 


halls and stores 1 to 100 is usually considered 
sutticient. while in many churches 1 to 150 
is all that is needed. 2. Will an engineer 
who holds a license for a 25 or 50 ton boat 
have a right to go as first assistant on a 200- 
ton steamer? A.—That will depend on the 
class of license ; if it is a special engineer's 
license another one will be required to act 
on a 200-ton steamer. 3. We do not know 
to what light you refer in your third ques 
tion. 


a. £ | 
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(546) X. Y., Sacramento, Cal., writes: I 


have lately taken up the study and practice 
of indicating engines. There are some 
points as yet which I do not fully under 
stand. For instance, I do not know how to 
figure out the percentage of clearance, and 
therefore cannot show the clearance line on 
the card. Kindly explain. A.—Clearance 
is measured as a certain percentage of the 
displacement of the piston; the latter is ob- 
tained by multiplying the area of the piston 
in square inches by the length of the stroke 
in inches; the product will be the displace 
ment in cubic inches. The clearance is the 
volume included between the piston, when 
at the end of its stroke, and the valve seat. 
This volume in cubic inches must be com- 
puted; but since it often involves a great 
amount of labor, it is sometimes found in a 
practical way by moving the piston to end 
of its stroke, and then filling the space be- 
tween this end of cylinder and the piston 
with water up to the valve seat; the number 
of cubic inches of water put in will repre 
sent the clearance in cubic inches. If now 
the piston displacement is 7,500 cubic inches 
and the clearance is 525 cubic inches, then 
the clearence in per cent. of the piston dis- 
placement is found by the simple rule of 
proportion, in which the piston displace- 
ment is said to be 100 per cent. Hence we 


have 
7,500 : 525 100 : 2, 
: ; 525 ( A 
which gives us ?*?. a i percent. ; that 
(,0 


is, the clearance is 7 per cent. of the piston 
displacement. To show this clearance onan 
indicator card we simply add 7 per cent. to 
the length of the stroke represented by the 
card. Thus, for instance, let BC DH F (Fig. 
1) represent an ideal card, in which BC repre 


sents the stroke, and say that this line is 4 
inches long ; to thiswe must now add A B, 


equal to 7 per cent. of BC, which is again 


| found by the rule of proportion, thus: 


100: 7 @:2; 
hence ' * .28 of an inch for the length 
100 ’ 
;of A &. The rectangle drawn on A B rep- 


resents the clearance in per cent. of the pis- 
ton displacement and A @G@ the clearance 
line. In a similar way the clearance line 
on acard taken from the engine. 


Let Fig. 2 represent such a card, the line 
NX Y being the line of perfect vacuum. 
Through the extreme point D at one end 
of the card draw a line D C perpendicular 


to X ¥; also through the extreme point 
on the other end of the card draw a line F' 
B perpendicular to XY Y; then B C will 
represent the stroke of the engine, and if 





now the clearance is 7 per cent. of the piston 
displacement, add to B Ca line A B equal to 
7 per cent. of BC, and through the point A 
draw the clearance line A G perpendicular 
to X Y. The clearance line can also be lo- 
cated without finding the percentage of the 
clearance. Thus, if the volume of the clear- 
ance is 525 cubic inches and the piston dis 
placement is 7,500 cubic inches, then the 
525 = 6:04 
7,500 

ment. If now the length BC of the card is 4 
inches, then the length of A B, which must be 
added to the line B C, is equal to 4 x .07 
.28 of an inch as before. Sometimes in com- 
puting the quantity of steam consumed, 
line 77 J parallel to D © (Fig. 2) is drawn on 
the diagram; the distance between // 7 and 
D Cis equal to A B, the clearance space, 


clearance is of the displace- 


sO 


point J of the stroke is just equal to the pis 
ton displacement for a single stroke. If now 


square inches, and the stroke is 18 inches, 
then the displacement is 77 x 18 = 1,386 
cubic inches; and if the number of single 
strokes per minute is 200, then per hour we 
bave 200 « 60 = 12,000 strokes; hence tbe 
12,000 & 1,386 
1,728 

9,625 cubic feet. Assuming that the line // / 
re presents by the indicator scale a pressure 
of 27.5 pounds, the weight of a cubic foot of 
steam at that pressure is .0695 pound; hence 
the weight of the steam per hour in the cylin- 
der at the point Jin the stroke is 9,625 & .0695 
= 668.98 pounds. Now, in order to tind the 
amount of steam consumed, we must deduct 
from the Above quantity the amount saved 
in the clearance space upon the return stroke 
of the piston, increased by the exhaust valve 
closing before the end of the return stroke. 
For this purpose draw the line 1 WM, making 
BM equal to the clearance space 4 2B. If 
now the clearance is 7 per cent. of the piston 
displacement then the volume of steam saved 
per hour from the point where / W crosses 
the compressien curve will be represented by 


displacement per hour is - 


the line A MW, which is equal to7 x 2 = 14per 
cent. of the piston displacement. The Jatter 
we have found to be 9,625 cubic feet; hence 


9,625 & .14 = 1,347.5 cubic feet per hour of 
steam saved. Let now “1 M represent 22 
pounds; the weight of a cubic foot of steam 
at that pressure is 0561 pound; hence the 
steam saved per hour is 1,347.5 x .0561 
75.59 pounds. The steam then actually ex- 
hausted is 668 93 — 75.59 = 593.34 pounds 
per hour. 
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Ready-made cut Iron list gears. See page 20. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link- Belt in use. 

Link-Belt Engineering Co., Philadelphiaand N. Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla 

*Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N.Y 

Drop Presses, Punches and Shears. Williams, 
White & Co., Moline, Ill., manufacturers. 

Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, & Spruce St., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y 


rubber core. Randolph Brandt, 38 Cortlandt St., 
Light Special Machinery and Tools to order. 
Meriaen Machine Tool Co., Meriden, Conn. 
$13 00 I Dea L. Drawing Stands. The original. 
Send for postal. W.S. Rogers, Troy, NY. 
S. A. Smith, 23 South Canal Street, Chicago, I1., 
agent for Holbrook’s Raw Hide Blanks for Gears. 
Our Automatic Gear Cutting Machine will incresae 
production 50%. The Superior Mach.Wks., 
Guild & Garrison, Brooklyn, N. Y., 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 


N.Y. 
The 


thing in the line of Taps and Dies. 8S. A. Smith, 
S. Canal St., Chicago, Western Agent. 


For the Latest Improved Diamond 


brosses St., N. Y. City, 
Bolts of every de scription. 
Milliken & D’Amour, No. 
York City. designers and 
and automatic machinery and tools to order, 
**Roper’s Hand-books for 
Descriptive Catalogue mailed free 
Edw. Meeks, Pub., 1012 Walnut St.. Phila., Pa, 


**Hawkins’ Calouletions for Engineers,”’ 10 Parts 
25c. each, bound, $2.50; Catalogue free; Theo. Au 


Write for estimates. 
151 Cedar Street, 





del & Co., Pubs., 91 Liberty St., N. ¥ 


the mean net area of the piston is, say 77 | 


manufac turers of Machine 
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Eng’rs and Firemen.” 
to any address. 


; | has stiff board covers, while the 
that the space occupied by the steam at the | 


25'" { Only Drill Press built on 

32’ *Ko-rekt * principles, 

37”’ even if they come from Jersey.” 
42°” Gould & Eberhardt, New Ark, N. 


Complete treatise on Screws and Screw making, 
with clear and concise explanatien of the methods 
95 illustrations. Price, $1.25 postpaid. E. & F 
spon, 12 Cortlandt Street, New York. 

De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co., Elizabethport, N. 
J, who have purchased from C. H. De Lamater & 
Co., New York, all their patterns, books of record, 
gauges, ete. Location and equipment well adapted 
for Heavy Steamship Repairs. 

Club Rates.—If no one is getting up a elub for the 
AMERICAN MACHINIST in your town or establish- 
ment, send for Circular of New Club Rates, and try 
it yourself. Address AMERICAN MACHINIST, 96 Fu 
ton St., New York. 

> Binders” for the AMERICAN MACHINIST. Two 
styles—the **Common Sense," as heretofore sold by 
Us, and mailed to any address at $1.00 each, and the 

*New Handy,”’ mailed at 50c. each. The former 
latter has flexible 
covers with full page opening flat. Either willhold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton St., New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Wemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 
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A new iron foundry js to be started at Brewster 


Ek. P. Howland will start a machine shop in Fla- 
tonia, Tex. 

The erection of a cotton-mill is proposed at Pitts- 
burgh, Tex. 

Iron works will, it 
Elkin, W. Va. 

A $10,000 foundry 
Oaksdale, Wash. 

A machine shop will be established at Statesboro, 
Ga., by W. W. Davis. 


is stated, be established at 


plant is to be established at 


Efforts are being made to establish a cotton fac- 
tory at Cartersville, Ga. 

W. W. Davis is reported as to establish a machine 
shop at Statesborough, Ga. 

The Coburn Trolley Truck Co. will erect a new 
factory near Holyoke. Mass. 

An addition is to be built to Wildman Brothers’ 
boiler shop at Saginaw, Mich. 

The Donaldsonville (La.) Ice Co, will, 
put ina fifteen-ton ice machine. 


it is stated, 


The Steel Barbed Fence Ribbon Company will 
establish a plant at Valverde, 

J.P. Angell and others will erect an ice factory 
and cold storage plant at Pine Bluff, Ark. 

An iron 
burgh, Tex 


Col. 


in 
Arkansas. 


be established 
of 


will 
Cornish, 


foundry 
,by J. A 

The Pennsylvania Railroad Company is erecting 
a 138x238 passenger car shop at Renovo, Pa. 


Pitts- 


Negotiations are pending for the establishment 
of an iron foundry and pipe works in Salem, Va. 

A 10-ton ice factory will be erected at Atlanta, 
Ga. W.A Henderson & Son can give information. 

The Cambridge Iron and Steel Company, 
bridge, O , will enlarge 


of Cam 
its plant at an early date. 





Selden Packing for stuffing-box, with or without | 


Clev’d,O. | 
manufacture | 


Planer Chucks and 13” Upright Drills. For cuts 
and price address G. W. Jordan, No. 4 Wayne 
Street, Worcester, Mass. | 

Ss. W. Card & Co,, Mansfield, Mass., make every 


Prospecting | 


Drili. address the M. C. Buliock Mfg. Co , 188 Jack 
son St., Chicago, Ill. 

Save small iron from foundry refuse. It pays. 
Use the Woodruff Pat. Separating Machine, Audu 
bon Machine Works, New Haven, Conn. 

Thos. Pray, Jr., 193 Jimes Build’g, N. Y., attends 
to calls for Indicating and Testing Steam Plants. 
Water-works, Locomotives & 8. 8.’s. Write or call, 

For immediate delivery—Sensitive Drills, 20, 25 
and eines Drills. with ali the latest improve- | 
ments. . P. Davis, Rochester, N. Y 

N. Y¥.C vo Bolt & Nut Co., Limited, 33 and 35 Des 


| a company 


23 | 


| Ta., 


ie 
| rebuilt. 


The Louisville & Nashville will probably erect 
a repair shop and roundhouse at Montgomery, 
Ala. 

An electric light plant will probably be erected 
at Bastrop, Tex. The mayor can give informa- 
tion. 

The New Rome (Ga.) Street Railroad Co. will 
erect an electric-power plant to operate its rail- 
| road, 

The Boston & Albany has begun work ona new 
stone passenger station 60x25 feet at Hinsdale, 
Mass. 


It is announced that the Buffalo Cast-iron Pipe 


Company will erect a large foundry at Buffalo, 
bee ¢ 

The Fort Smith Milling Company's recently 
| burned plant at Fort Smith, Ark., is to be re- 


| buiit. 


A bonus has been raised for the establishment by 
of another iron foundry in Pittsburgh, 
Texas. 

The 
been 


Mineola (Texas) Harrow and Plow Company 


has incorporated, with a capital stock of 


| $10,000. 


The Metal Co., 


with 


Aiuminum 
has 
$25,000 


Alloy 
incorporated, 


of Hampton, 


been a capital of 


The molding factory at Copake Iron Works, N. 
which was recently destroyed by fire, is to be 


The work of rebuilding the Pittsburgh (Pa.) 


| Wire Company’s recently burned plant has com- 


| menced. 


Harriman Tack ¢ 


| The (Tenn.) ‘oO. has made ar 

|rangements to increase the capacity of its tack 
factory. 

| 

|} An iron foundry and machine shop will be es 


| tablished at Jefferson, Tex., it is stated, 


& Porter, 


by Murray 
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Capt. Dudley Avery and others talk of starting a 
plant for the manufacture of fire-brick, at New 
Iberia, La. 

Efforts are being made by F. H. Halloway and 
others to start a cotton and weolen-mill at Marble 
Falls, Tex. 

The Dominion Barb Wire Works Co., of Mon- 
treal, Can., will establish a branch factory at Win- 
nipeg, Man. 

The Steam Heater Co., of Susquehanna, Pa., is 
talking of erecting a new and larger machine shop 
next season. 

Robert Smith has purchased the Hancock Iron 
Foundry at Winchester, Va., and will probably 
operate same. 

It is reported that the wire works at Eigin, Iil., 
to be purchased and put into operation by 
local capitalists. 


are 


The Blairsville Rolling-mill and Tin-plate Com- 
pany, of Blairsville, Pa., have been chartered. The 
capital is $75,000. 

M. B. Schenck & Co., Meriden, Conn., manufact- 
urers of casters, intend to open up a new foundry 
for small castings. 

There is a possibility of a $35,000 plant being 
established at Deadwood, Dak., for the reduction 
of refractory ores. 

Messrs. Franck & Rasberry are making arrange- 
ments to erect a shop for engine and boiler works 
at New Berne, N. C. 

Negotiations are pending for the establishment 
of another ice factory in Austin, Tex. Haigler Bros. 
ean give information 

The Eureka Silk Manufacturing Company, of 
East Hampton, Conn., is soon to put a new 200 
horse boiler in its mill. 

Citizens of Galesburg, Ill., have raised $50,000 
toward the $600,000 required to build a beet sugar 
factory in that town. 

A new steel bridge is to be erected by the Peoria. 
Decatur & Evansville Railroad across the Wabash 
River at Grayville, Il. 

The Lincoln Iron Works, Rutland, Vt., are mak- 
ing additions to their property, preparatory to in- 
creasing their business. 

Edson Gregg, of Gregg Brothers, of Kansas City, 
Mo , is investigating with a view of erecting a grain 
elevator in Mobile, Ala. 

It is said that a new enterprise, to employ 50 
skilled workmen, will be established at Gadsden, 
Ala., at a cost of $50,000. 

The Hoyt Metal Co., of St. Louis, Mo., have com- 
pleted a new factory at Arlington, N. J., which 
they will shortly occupy. 

Tne Neracher and Hill Sprinkler Company, with 
a capital of $259,000, will commence business at 
Warrer, O., on January 1. 


An inerease of $100,000 is understood to have 
been made in the capital of the Troy Malleabie 
Iron Company, of Troy, N. Y. 


Cutler, Lyons & Field, of Greenfield, Mass., are 
to erect a new factory 38x60 feet, and three stories 
high, for the manufscture of shoes. 


The Backus Manufacturing Company is erecting a 
plant at Williamsport, Pa , for the manufacture of 
the Backus Portable Steam Heater. 


4 bonus has been raised for the establishment 
of another iron foundry in Pittsburgh, Texas. Also 
a cotton tie factory may be erected. 

D. C. Ebaugh, of Charleston, 8. C., is endeavor 
ing to organize a $100,000 stock company to estab- 
lish a fertilizer factory in Tampa, Fla. 


Ww. CG. Young & Co, Worcester, Mass., issue a 
catalogue of shears and punches made at the 


works, both for power and hand work. 


The city cf Paragould, Ark., isreported as making 
preparations for the crection of an electric light 


plant. The mayor can give information. 


J. J. Harper and others at Monroe, La.. are or 
ganizing a company for the purpose of 


lishing car shops and an iron foundry at Monroe. 


estab- 


A foundry and machine shop will be erected at 
Wytheville, Va. R. A. Moore will be 
manager, and Charles Smithers secretary and treas- 


general 


urer, 
At Unionville, Conn., the Platner & Porter Com- 
pany is about to put in a new engine at its mill, 


and the Upson Nut Company will run its factory by 
steam. 

Ww. 
at Rock Hill, S. C., as the Jenkins Safety Catch 
Gun Company, capital $20,000, to make a patented 
fire-arm. 

The Baker Iron Company, at 
preparing to purchase a full outfit of machinery for 


Jasper, Tenn., is 


the manufacture of bar-iron and steel, wagon hard 
ware, etc. 

The Potter & Atherton Machine Co,, Pawtucket, 
R. I., bas received the order for the picking ma- 
chinery for the Lambert Point Knitting-mill, Nor- 
foik, Va. 


The Linden Steel Co., Pittsburgh, Pa., is building 


a new twenty-five-ton open hearth furnace in its | 


mill, and putting in Siemens gas producers to sup- 
ply fuel. 
It is reported that the Goshen Land and Improve 


ment Company, of Goshen, Va., has closed a con- 





E. Jenkins and others have been incorporated | 


| 
| 
| 
| 


| 


| $40,000 of the stock of the gun factory which Dr. | 


tract with parties to putin operation the Goshen | 


Rolling-mill, 


The 
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A large foundry, giving employment to about 300 
men, will be established in Buffalo, N. Y., within 
afew months. The foundry will bein running or- 
der by spring. 

The Ashland (Ky.) Electric Light and Power Co. 
has increased its capital stock from $25,000 to $100,- 
000, and will put in new motors to furnish power to 
small manufactories. 

The Maryland Phosphate Company, recently or- 
ganized at Anthony, Fla., to develop phosphate, 


etc., is nov at work erecting a plant to mine, wash } 


and dry 100 tons daily. 


The Alabama Midland has recently purchased 
for $35,000 the machine shops at Montgomery be- 
longing to the Louisville & Nashville, and is pre- 
paring to put them in operation. 

Nicholson & Waterman, Providence, R. 4., send 
usa catalogue of horizontal drilling and boring 
machines made at the works. Every mechanic in 
cbarge of works ought to have it. 

W. L. Henson, manager of the Lakewood Heights 
Land Company, Atlanta, Ga., is credited with the 
statement that a large iron-mill will be established 
at Lakewood Heights in several months. 

W. P. Hix, of the Edison Electric Light Co., New 
York, is endeavoring to organize a $1,000,000 elec- 
tric light company at Baltimore, Md. If organiza- 
tion is perfected fuil outfit will be needed. 


The new plant of the Cherokee Iron Manufacl ur- 
ing Company, at New Birmingham, Texas, is about 
completed. The Cherokee Furnace will go into 
blast in a few days. Its capacity is 50 tons. 

The Anheuser-Busch Brewing Co., of St. Louis, 
Mo., has, it is stated, completed arrangements for 
the erection in Houston, Tex., of a $125,000 ice fac- 
tory, with a capacity of sixty tons of ice per day. 

The Grand Trunk locomotive shops at Stratford, 
Ont., are being enlarged by the addition of a new 
building, and their efficiency has lately been in- 
creased by the addition of $5,000 worth of new ma- 
chinery. 

P. J. Kuhbacker, L. T. Everett, H. D. Halbert and 
others have incorporated the Electric Scales Co , 
at Covington, Ky., for the manufacture of weigh- 
ing seales, ete. The authorized capital stock is 
$1,/.00,000. 

J. B. Congle, Frank Bond, J. T. Clarke and others 
have incorporated the De Land (Fla.) Manufactur- 
ing Company, to manufacture ice, and operate an 
iron foundry and machine shop. The capital stock 
is $50,000. 

The Houston City Street Railway Co., Houston, 
Tex , will build a car house and ear shops at once. 
It is proposed to erect a building 250x14 feet in 
size. and not only repair old cars, but construct 
new ones 

W. H. Harris, J. N. Huston and P. W. Hardin 
have incorporated the American Gas Company, to 
establish and operate gas works, ete., at Frank- 
fort, Ky. The capitai stock is reported as to be 
$10,000,000. 

The Webster, Camp & Lane Machine Company, 
of Akron, Ohio, it is said, have decided to remove 
their works to Kent, Ohio, where 14 acres of land 
have been donated them by the business men of 
that place. 


The Boston Gear Works, 31 Hartford street, Bos- 
ton, Mass., send us cards and cirvular relating to 
the making of about all- kinds of gears in use. Ihe 
members of this company are specialists in their 
line of work. 


A company has been organized at Birmingham, 
Ala., by Isaac P. Gilbert, of Michigan, with a capi- 
tal of $1,750,000, to be known as the Mammoth 
Manufacturing Co., forthe manufacture of agricul- 
tural implements. 


The Corning Steel Company have been crgan- 
ized at Chicago, with a capital stock of $250,000, 
for the manufacture of iron 
porators, Charles 8. Corning, 
William O. Johnson. 


Incor- 
Felt 


and steel. 


Frank B. and 


W. B. Guimarin, J. E. Engles, E. D Stockton and 
E. P. McBurney have incorporated the Guimarin, 
Engles & Stockton Company, at Atlanta, Ga., to 
engage in galvanized iron and tin work, plumbing, 


etc. The capital stock is $15,000. 


The Cranston Boiler Works, Providence, R. I, 
are nearly completed, primarily for the manufac 
ture of the Gray patent and other house-heating 
boilers. The plant is a modest one at present, but 
the firm hopes that it will grow. 


The assignees of the Blandon Iron and Steel Com- 
pany, of Blandon, Pa, are endeavoring to organize 
anew company, with the creditors as stockholders. 
It is quite probable that a settlement wiil be effect- 
ed and the works started up again. 


The Taylor Engine Works, at Chambersburg, Pa., 
have started up under the new management witha 
force of eighty men. The works have been idle since 
February last, when the company then operating 
them became financially embarrassed. 


The citizens of Marion, Ind., have subscribed for 


Richard Gatling proposes to erect at that place. 
total capital wili of which 
$100,000 will be retained bythe originator of the 
scheme. 


2 
be $1,000,000, 


Application for a charter has been made for the 
Carlin Manufacturing Company, of Pittsburgh, to 
manufacture iron and steel castings David Carlin, 
William A. Kerr, G. Ross Williams, R. F 
and W 
concern 


Kennedy, 
Ss. Swartz are the incorporators of the new 


Swift 
incor- 


It has been currently reported that the 
Powder and Cartridge Company, recently 
porated at Covington, Ky., would locate its plant 
in Tallapoosa, Ga. Work upon the factory and 
mills will be pushed as fast as possible; 1,000 har ds 
will be employed. 

Frank Eison will build and operate a foundry 
at New Haven, Conn., next spring. Stock to the 
amount of $50,000 has been subscribed toward the 
formation of a stock company, and in the event 
of such a company being organized, the plant will 


| be an extensive one. 
| 





The Marietta (Ga.) Electric Light Co., at a recent 
stockholders’ meeting, voted to increase its capital 
stock $10,000, and put in an incandescent electric 
light plant. The additional stock is to be taken by 
Campbell Wallace, Jr., who will also be the man- 
ager of the plant in future. 


The firm of Brackett & Bailey has been estab 


shed at 214 First avenue, South Minneapo.is, 
Min. The firm will do a general machine business, 


and manufacture specialties, perfecting the design 
when required. Drawings and blue prints will be 
made for those requiring them. 

There is water-works agitation in Monticeilo, 
Wash ; Springfield. Utah; Mobile, Ala.; Radnor, Pa.; 
Margaretville, N. Y.; Pittsfield, Mass.; Weston, W. 
Va.; Wilmington, Del.; Dillon, Mont.; Cloverport, 
Ky.; Lawrenceburgh, Tenn.; Mentoursville, Pa., 
Wurtsboro, N. Y.; Newburgh, N. Y 


An effort is being made to establish iron and steel 
works at Tacoma, Wash. Alexander Delano, of 
Detroit, Mich., is the prime mover inthe enter- 
prise, which includes the building of blast fur- 
naces and rolling-mills. A committee has been 
appointed to canvass for $200,000 in subscriptions. 


The Keystone Iron Works, at Kansas City, Kan 
sas, which recently was closed by an attachment. 
will be started up again, temporarily at least, and 
all contracts under way will be finished. Unless 
arrangements can be made whereby the company 
can pay off ts indebtedness the works will be sold. 


The Faleon Iron and Nail Company, at Niles, O.., 
is enlarging its works to increase the production of 
iron, and has placed an order for a 22-inch cold 
rolling train with the Lloyd Booth Company, of 
Youngstown, O. The latter has shipped an 8-inch 
mill shear to the Lake Erie Iron Company, of Cleve- 
land. 


The Harris Car Company, with a capital of 
$1,000,000, will probably locate at Putnam, Conn., 
providing the citizens of the latter place will sub- 
mit to the terms proposed, which will give the 
company 50 acres of land, subscriptions to $50,000 
of stock and exemption from taxes for a term of 
years. 


The Wilmington Dental Manufacturing Com 
pany, Wilmington, Del, are moving their New 


York establishment and consolidating their busi- 
ness at Wilmingt’ n, where they are now putting 
up a factory for the manufacture of artificial teeth. 
A 7 horse-power vertical engine will be required 
to furnish power. 


The Steel Truss Car Wheel Company, at Edwards- 
ville, Ill , has begun the manufacture of car wheels. 
The projectors intend to enlarge the plant and in- 
crease the working force as the business requires. 
Jacob Dunstedter is the inventor of the wheel and 
president of the company, and Gustay Cramer, of 
St. Louis, vice-president and treasurer. 


Carnegie, Phipps & Co, Limited, of Pittsburgh, 
have recently purchased fifty-five acres of land ad- 
joining their Duquesne Steel Works, at Duquesne, 
Pa. The purpose for which this additional ground 
has been secured has not been given out, but it 
is understood that it was secured with a view of 
making extensive additions to the Duquesne Steel 
Works, 


The large new plant of the Monongahela Iron 
and Steel Company, at Hay’s Station, a short dis- 
tance from Pittsburgh, has just been completed. 
The new works are well equipped, and will employ 
between 280 and 3.0men, The principal produets 
Will be pig iron and muck bar. The company has a 
large stock of ores, coke and 


ready on hand 


other materials a.- 


The Trenton Malleable Iron Company, of Tren 
ton, N. J., have found it necessary to erect addi- 
tional buildings, which will double their capacity. 
The extensions are now completed, and will enable 
them to fill up all orders promptly. 
specialties ar 
being the sole manufacturers of the 
son car replacer 


Among their 
the company 
Africa & Gib- 


are ¢ couplers, ete., 


rhe new plant of The Ball & Wood Company, 
Elizabeth, N. J., is so far completed that shipments 
of engines have commenced, and the works have 
been running night and day since October Ist, to 
clear up their order books. Among others, orders 
for the Improved Ba!l Engines have already been 
executed us follows: 150 H. P. for the State House, 
Trenton, N. J.; two 150 H. P. for the Edison Electric 
Iiluminating Company, of Paterson, N. J.; 75 H. P 
for the Saugerties Erectri: Light Company, 
Saugerties, N. Y.; 100 H. P.for the Meriden Electric 
Light Company, Meriden, Conn.; 75 H. P. for the 





| Edison General Electric Company, Rockledge, 
Fla ; 100 H. P. for the Leominster Worsted Com- 


| 

| 

| pany, Leominster, Mass.; 150 H. P. for R. H. Macy 
| 


& Co., New York ; two 75 H. P. for the Four sea 
sons Hotel, Cumberland Gap, Tenn.; 150 H. P. for 
} the Electric Light Company, Madison, N. J.; 150} 


| H. P. for the Laconia Car Company, Laconia, N IL; 
nu. P the Edison 
| pany, of Paterson, for street railway service, 


300 Cross Compound, tor Com 
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(Continued Srom last week.) 
ON THE EFFICIENCY OF 
BY PROF. J. 


SCREW PROPELLERS. 
E. DENTON. 

The paper points out that the statement 
to be found in some standard treatises and 
text books, to the effect that the screw pro- 
peller realizes but about 38 per cent. useful 
effect out of a given indicated horse-power, 
is inconsistent with modern data regarding 
screw propulsion. This one of the 
generalizations of Froude, the great expert 
propulsion, and was ar- 
: Out of a given indicated 
First, that 
154 per cent. was lost through the “‘ stern 
resistance” caused by the presence of the 
propeller at the stern interfering with the 
support of the latter by the following wave 
or the replacement wave of Scott Russell’s 
theory. This was determined by towing 
models with a dynamometer, first without a 
screw and second with a screw, detached 
from the model, but made to follow close 
behind it. Second, about 4 per cent. was 
estimated to be lost by the friction of the 
screw in the water. There is no very accu- 
rate knowledge of this element of loss to- 
day. Third, 13 per cent. was assumed to 
be consumed in the friction of the engine 
unloaded, and 13 per cent. more was as- 
sumed to be expended by the extra friction 
due to the load on the engine. Fifth, about 
7 per cent. was assumed to be consumed by 
the air-pump. The only authority for this 
was a statement by Tredgold. Sixth, the 
slip was assumed at 10 per cent. The total 
loss, therefore, foots up about 62 per cent., 
leaving about 38 per cent. of the indicated 
power available to propel the hull, Dyna- 
mometer tests have always shown consider- 
ably higher efficiency than this, affording 
from 65 to 70 per cent., as shown in the fol- 
lowing table. Also computations of effi- 
ciency bascd on an estimate of the resistance 
of the hull by Rankine’s Augmented Sur- 
face Theory, ona number of American boats, 
indicate an efficiency of about 67 ver cent. 
for both screws and paddles. Rankine’s 
formula for resistance is considered to err on 


was 


regarding marine 
rived at as follows 
horse-power it was assumed : 


the side of giving too low a horse-power for 
a given speed, so that efficiencies calculated 
by it are too low, if inerror. The air-pump 
resistance of marine engines isnow known to 
be only about 14 per cent. of the indicated 
power. The friction of the engine unloaded 
has been found to be as low as 8 per cent. A 
revisal of Froude’s estimate with these modi- 
fications might therefore show nearly 60 per 
Rankine’s estimate of the 
efficiency of the Warrior, a screw vessel, in 
the British Navy, made the stern resistance 
7 per cent., the slip 9 per cent., the screw 
friction 2 per cent., and the friction of en- 
gine loaded, including 


cent. efficiency. 


air-pump, 22 per 
cent., making the total loss 40 per cent., and 
the efficiency 60 per cent. 

The first line of the following table (page 
11) applies to the steamer Admiral, whose 
efficiency Rankine also estimated at 60 per 
cent, The remaining boats for which the 
hull resistance is estimated ply on the Hud- 
son River, the Orange and Bergen being 
the others well-known 


ferry boats, pas- 


senger boats. 


RADIATION OF THE BARRUS UNIVERSAL CALO- 


RIMETER. BY PROF, D. 8 


- JACOBUS, 

As this calorimeter appears to be all that 
need be desired for determining the moisture 
in steam up to any degree of wetness, it is 
useful to What error is involved in 
using the instrument, and neglecting any 


know 


correction for loss of heat by radiation, as 
this effect are diflicult 
considerable care and ex- 

The writer had accord- 
ingly passed through the instrument steam 


exact allowances for 
to 
penditure of time. 


make without 





| which was superheated by gas flames, so as 
| to be exactly saturated when it entered the 
found that 

the loss by radiation of the separator por 
| tion is probably not more than one-third of 


two parts of the apparatus, and 
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EFFICIENCY 


OF SCREWS AND PADDLES. 
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Feathering Paddles. 
Admiral Pp iaws 1860 “en eet oe . ; nes rie 8560 744 | 120) 22 60 
City of Fall River......... 1884 260 42 19’ 2350 11000 1.26 13804 1616 14.0 2 .68 
Radial Paddles. 
Mary Powell... .:..<. 1879 2286 33% 6’ 1.08 7981 1600 16.65 16% .68 
Sylvan Deli. ......... 1s80 178 | 5 4’ $0/” 1.20 4495 686 15.3 | 20% 68 
Rhode Island ...... 1877 | 325 15 10! 1.18 16000 2300 150 | 17 69 
Orange....... 1890 «211 32 v8 1.32 7347 490 10.4 | 27 65 
Single Screw. 
Homer Ramsdell 1889 211 32 11’ 611 7365 1.21 8889 1080 13.67 11 68 
City of Kingston...... 1886-250 34 10’ “CO | 8260 | 1.18 9786 | 1120 | 14.0. 15 69 
Bergen. using one screw 

at stern.. ....' 1890 | 200 82 8’ 10’’ 5788 | 1.30 5788 7524 ' 10.5 18 60 
In the above examples the power to propel the hull is estimated from the augmented surface. In 


the following cases the power to propel the hull was measured by a dynamometer at the thrust block of 


the screw shaft. 


Single Screws. 


Rattler. aren 1840 | 17646) 32! 8” 
Viaardinger ec 70 14’ 9” 5 
Yarrow’s Torpedo Boat.. 1883 100 12’ 6’ 


one per cent. of priming units, and for the 
heat gauge 0.08 percent. In other words, 
in using the instrument, if no attention is 
paid to corrections for radiation, and the 
percentage of moisture estimated in the 
usual manner, the total error of the result, 
if both the separator and heat gauge are 
used, would probably b@ less than ;‘; per 
cent., and if the heat gauge only is used, 
0.08 per cent. 


AN AUTOGRAPHIC BELT DYNAMOMETER. 
BY PROF, THOMAS GRAY. 


ON 


In the measurement of the power required 
to drive dynamos for electric street cars, the 
writer had met the need of some means of 
measuring power more continuous than the 
taking of inaicator cards at frequent inter- 
vals, the variation in the load being very 
rapid. He had, therefore, applied an auto- 
graphic arrangement in connection with the 
Hopkinson belt dynamometer. The latter 
operates by drawing the two sides of a belt 
together with idler pulleys, so as to forma 


. . . . | 
definite angle in the belt, measurement being 


made of the force required to hold the two 
idler pulleys in a given position, the differ- 
ence of tension on the two sides of the belt 


causing the frame carrying the idler pulleys | 


to be forced in one direction. Dr. Gray at- 
tached a piston to the frame carrying the 
idler pulleys, which pressed upon a rubber 
diaphragm, underneath which was a mass 
Leading from the water vesscl 


of water. 


was a small pipe which connected with a| 
vessel of mercury, in which was placed a| 


In 


the mercury tube there was a float carrying 


vertical glass tube open at both ends. 


a pencil which was kept in contact with 
paper ona cylinder rotated by connection 
with the engine shaft. The difference of 
tension on the two of the 
therefore communicated to the diaphragm, 
thereby forcing water into the mercury ves 


sides belt was 


sel, which caused the level of the latter in 
the tube to vary and move the float with its 
pencil. The movement of the pencil was 
therefore proportional to the force trans 
mitted by the belt, and the area of the dia 
gram described upon the paper was propor 
The 


apparatus was stated to have worked very 


tional to the horse-power expended. 


well for the measurement of about 100 horse 
power at the power station of the Terre 
Haute Electric Railway. 
RELATIVE COMMERCIAL ECONOMY OF BEST 
MODERN TYPES OF COMPOUND AND TRIPLE 
ENGINES, PROF. J. E. 


EXPANSION BY 


DENTON, 

The most economical steam engine plants 
of the present time are the stationary or 
land plants, of Corliss or trip motion au 
tomatic cut-off multiple-expansion engines, 
combined with the several types of standard 
The 


boilers, feed-water heaters, et aver- 


| 

| | 
| sag |..... 335 19.2 | 

| 

| 


ETON Ee . 70 
2 eee eee 170 | 10 5 | 18.4 69 
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age* marine compound or triple-expansion 
plants expand steam a less number of times 
than the corresponding stationary type, in 
the ratio of about 1 to 2, and their con- 
sumption of steam exceeds that of the best 
mill plants in the ratio of about 1 to 1.2. 
The following table and deductions show 
the relative commercial economy of the 
compound and triple type for the best sta- 
tionary practice. The table is based on the 
of Prof. Schroeter, of Munich, of 
engines built at Augsburg, and those of 
Geo. H. Barrus on the best plants of Amer- 
ica, and of detailed estimates of cost ob 
tained from several first-class builders, 


tests 


rrip motion, or Trip motion, or 
Corliss engines Corliss eagines 
of the twinof the triple ex 
















Steam plants of compound re-pansiontour- 
500 indicated = ceiver condens- cylinder receiv- 
horse-power. ing type ex er condensing 
panding 16type expanding 
limes. Boiler 22 times. Boiler 
press. 120 Ibs. press. 150 Lbs, 
be |5e3 Se 
az) sss 2 O58 
Hs Ant = Sas 
Se [5s"el55 58% 
== a oa a :2e 
ie fas | Qaas m Qu 
| asides | 
| oes iad oe wg tore 
Bas |fe Zas Z£a5¢ 
| Best performance. 13.6 | 1.60 12.56 1.48 
Probable reliable 
perturmance 14.0 1.65 12.80 1.50 


| Increased cost of triple-expansion pl.nt per 
horse-power, including botlers, chimney, 
heaters, foundations, piping and erection, $4.50 


Plant used | Plant used 
| 300 days, 10 | 360 days, 24 

hours per | hours per 

diem diem, 


| Total annual 
for coal at 


expense 
$4 WU per 


ton. Compound plant $9.90 IT, P. $28.50 H. P. 
Potal annual expenses 

for coal at $4.00 per 

ton. ‘Triple plant.. 9.00 ** 25.92 °° 
Annual saving of triple 

plant in fuel 0.90 900 °* 
Annual interest at 5%) — ; 

on $4.50, $0.23 $0.23 
Annual depreciation at 

5% On $4.50. : 0.23 0.23 
Annualextra cost of oil, 

1 gallon per 24 hour 

day, at $0.50.0r 15°5 of 

extra fuel cost.. 0.15 0 36 
Annual extra cost of re 

pairs at 3° on $4.50 

per 24 hours 0.06 014 

$0.67 $0.96 

Annualsaving per H. P. $0.23 $1 64 
Or, the saving in per 

cent. of the annual 

cost of fuel per H. P. 

of the Compound is...) 2.3% 5 8% 


* This does not apply to the exceptional case of 
thesteamship lona, baving triple-expansion engines 
expanding the steam 22 times, and consuming 13 35 
pounds o. water per hour per horse-power. The 
average marine triple-expansion engine expands 
about 11 times, and consumes about 15 pounds of 
steam per horse-power 





The saving between the compound and 
triple types is much less than was that in- 
volved in the step from the single-expan- 
sion condensing to the compound engine. 
For example, in changing from a 500 horse- 
power single-expansion twin-cylinder con- 
densing engine expanding six times, with 
90 pounds boiler pressure, to the jacketed 


twin compound, the increased expense to | 
the plant was about $3 per horse-power. | 


The saving of fuel, however, was about 
four times as the com- 


pound and triple types, the water consump- 


great as between 
tion of the single engine being 19 pounds 


per horse-power. The cost of repairs, oil, 


ete., was essentially the same. The net 
saving per annum was, therefore, about 25 


and 26 per cent. of the total annual expense 
for fuel of the single engine for the two 


rates of working. The increased cost per 


horse-power of the triple plant over the 
compound is due almost entirely to the 
extra cost of the triple engine and its 


foundations, the boilers costing the same or 
slightly more, owing to their extra strength. 
In the case of the single versus the com 
pound, however, about one-third of the in- 
creased cost of the compound engine is off- 
set by the dess cost of the latter’s boilers. 

Also the cost of chimney is about $1 less 
per horse-power for the compound than for 
the single system. For larger plants an 
item of extra labor in the engine room for 
their proper attendance must be added in 
the case of the triple plants, no account of 
which is taken in the present comparison. 
The figures do not apply to the case of 
high-speed compound versvs triple non-con 
densing engines, regarding performance of 
which there is as yet no complete data. 

Taking the total cost of the 
$33.50, $36.50 and $41 
respectively. the figures in the table imply 
that the total annual saving is as follows for 
coal at $4 per ton: 

1. A compound plant 
costs $18,250, and saves about $1 630 for 
10 hours service, and $4,885 for 24 hours 
single plant costing 


plants at 
per horse-power 


500) horse- power 


service per year over a 
$16,750. That 
extra cost in 


is, the 
10-hour 


year, or in 24-hour service in four months. 
9 


compound saves its 
service in about one 
A triple 500 horse-power plant costs 
$20,500, and saves about $114 per year in 
10-hour service, or $826 in 24-hour service, 
over a compound plant, thereby saving its 
extra cost in 10-hour service in about 19% 
years, or in 24-hour service in about two 
and three-quarter years. 
(To be concluded in a later issue.) 


At writing of the electrical 
papers are engaged mainly in discussing the 


eae 
this most 
issues Of the long-delayed Berliner patents 
on telephones, which, as we have before ex- 
plained, were held in the Patent Office for 
about fourteen years, on account of an ‘‘ in- 
terference,” both sides of which were owned 
by the Bell Company, which managed to 
defer final action upon the matter until their 
other patents were near the time of expira- 
tion, the object being to prolong their 
monopoly. 

Opinious differ as to whether or not the 


Bell Company will succeed in its designs ; 


the circumstance which seems to most 
strongly indicate that it will succeed being 
the amount of money which it can use in 


maintaining its position. 

Such performances as this do more than 
to 
patent laws and the patent system gencrally, 


anything else to encourage opposition 
and it would be better for all who are in any 
way interested in patents if legislation were 
enacted making such delays impossible in the 
future, It is to be hoped that the attention 
of congress will be called to the matter at 
the next session, and that the evil will be 
remedied. 

: ans = 

One of our contemporaries in Cincin- 
nati, which would be more esteemed than 
it is if it were more carefully edited and 
had a better informed staff of contributors, 
has for many moons been publishing a thrill- 
ing serial work of fiction, entitled ‘‘Algebra,” 
from the pen of one of the most persistent 
of the pennyaliners who contributes so large- 





ly to the emptiness of 
journals, 


the average trade 
Upon the appearance of the first 
chapter, The Stationary Engineer called at- 
tention to some glaring errors. Subsequent 
chapters showed no improvement, and when. 
at the end of the twentieth installment, after 
more than the usual assortment of mistakes 
and misstatements, we came to the announce- 
that 
ject for the present, with a sigh of relief we 
turned the page, hoping that the season of 
respite would be long drawn out. But it is 
|not to be. The turn of the leaf disclosed a 


’ 





ment the author would leave the sub- 


| second serial, entitled ‘ 


} ° . ° 
| by the sameignoramus, a specimen of whose 


‘Practical Mechanics,’ 


| lack of mechanical knowledge is to be found 


lin the following extract : 

‘The motion of a crank is just double that 
of an eccentric under the same conditions. 
That is to say, that while a crank of two 
inches in length from the center of motion 
to the center of its pin or wrist, and describ- 
ing acircle of four inches in diameter, will 
a | 


give a reciprocating motion equal to four 
inches, an eccentric, with the center of mo- 
tion at one side of its axis two inches, will 
only move the reciprocating body two inch- 
es Therefore, in order to obtain the same 
metion from an eccentric as a crank. the cen- 
ter of motion must be distant from its axis 
just double the radius of the circle described 
by the crank.” 

Any schoolboy knows better, and yet the 
editor of our aforesaid contemporary prints 
Pshaw ! 


better. — The 


it without comment or correction. 
The 
Weekly Stationary Engineer. 


office cat would) know 
A 

Out of twenty-four boiler explosions given 

for the month of August in The Locomotive, 


2 
o, 


or over 12 per cent., are saw-mills, and 7, 
or over 29 per cent., were threshing ma- 


chines. 








Machinists’ Supplies and Iron, 





New York, December 12, 1891. 

Iron—American Pig—There is a decidedly strong 
er feeling, and the general expectation seems to be 
that the improvement fs to be a permanent one. 

We quote Standard Northern brands, No. 1 
Foundry, at $16 to $17; No 2 is selling at $15 to 
$16 50, and Grey Forge at $13.75 to $14.50. Southern 
brands of good quality are obtainable at $16 to 
$17.50 for No. 1 Foundry; $15.50 to $16 for No. 2: 
and $14.25 to $14.50 for No. 3 

Scotch Pig—We quote Coltness at $23, and Egling 
ton at $20.50. 

Copper—Considerable business has been done in 
Lake Copper on a basis of lle. Casting Copper is 
steady at 10%We. to 1034e. 

Lead— Buyers are covering only immediate wants, 
and transactions are confined tosmall lots. Trans- 
actions are upon a basis of 4 2746e to 4 2ke. 

Lard Oil—Prime City is held at 53c. to 54¢c.; West- 
ern, 52e. 

Spelter—Buyers are showing no interest what- 
ever, and values are supposed to be at about 4.70ce. 

Tin—The general feeling is easier, but no busi- 
ness of any account has been done during the week. 
Spot price is nominal at 19.98c. 





* WANTED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 80 cents a line for each inser- 
tion. About seven words make a line. Copy should 
he sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
are will be forwarded 

Wanted—First-class machinists. Address, The 
iconderoga Machine Company, Ticonderoga, N. Y. 

Experienced mechanical draftsman desires posi- 
tion. References. Address K , AM. MACHINIST. 

Wanted Position by mechanical draftsman. 
References. Address B, C., AMERICAN MACHINIST. 

Mechanical draftsman of exp. and tech. educa 
tion wants position. Draftsman, Am. MACHINIST, 

A skillful designer would like situation. Address 
*Lavater,” AMERICAN MACHINIST. 

Wanted—Situation as mechanical draftsman. Ad- 
dress Draftsman, 142 Sussex St., Jersey City, N. J. 

Skillful pattern maker. accustomed to general 
work, desires steady position: some experience 
drafting. Address Steady, Box 15, Amer. MAcu., 

Wanted—Position as draftsman on hydraulic and 
} steam work, by an educated and experienced de 
signer. Best of refs. Steam, AMERICAN MACH, 

Draftsman with 12 years’ experience in general 
machine drawing and designing, and 4 years’ shop 
exp., desires position. Box 13, care AM. MACHINIST, 

An experienced mechanical ergineer desires en 
gagement; skillful and accurate in calculating and 
designing ; first-classreference. Box 14, AM. Macu. 


Wanted—Situation by a practical steam engineer 
and machinist of 15 years’ experience; first-class 
| ref. given. Address Hf. F. Mellor, Rancovas, N. J. 
| Wanted—A first-class man as assistant manager 


in bicycle works; must be conversant with machine 
work and drawing. Apply by letter to the Craw- 
ford Manufacturing Company, Hagerstown, Md. 

Wanted to employ a blacksmith who is an ex- 
pert in hardening and tempering ali grades of steel; 
a good place for the nght man Communicate with 
the Rand Drill Co., North Tarrytowa, N. Y 


Wanted—A thoroughly competent man on screw 
machine work, mainly to work on No. & Jones & 
Lamson. State wages and previous employment. 
| Ott. Mergenthaler & Co., Baltimore, Ma. 


A practical foundry foreman wants position. 

Thoroughly understands mixing and melt ng iren: 

| 25 years’ experience in production of soft light, gray 
Iron Castings. Box 433, East Brookfield, Mass. 
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Wanted—Position by mechanical draftsman, well 
up in special or light machinery, electricity, Ger- 


+ MISCELLANEOUS WANTS 4 


Advertisements will be inserted under this head ai 


man and shorthand; can design and construct. 1st- . a - : 
class references. R. G., Box 49, Flatbush, L. I.,N. Y. | 35 cents per line, each insertion. Copy should be sent to 
Wanted « sitesi -- irv f . etebe reach us not later than Saturday morning for the ensu- 
anted a situation as foundry foreman, €lgnt | ing week's issue. Answers addressed to our care will 


years’ experience in steam-heating and job work; 
well posted in melting and core making. Address 
W. C., 401 N. Wells street, Chicago, Ill. 
Wanted—Position as supt. or foreman, by a prac- 
tical engineer and machinist of wide exp. on ma- 
chine tools, steam engs., and.electrical mach’y; well 
up in modern practice and the economical manage’t 
of men; Al references. Expert, care AM. MACHINIST. 


Wanted 
practical, 


be forwarded 





Cheap 2d hd-lathes & planers. 8S. M. York, Cley’d,O. 

Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 


Wanted—Specialties to build for the Southern 


-A No. 1 machinist, with good education; 
progressive and pushing; willing to re- 





ceive orders and work to company’s interest; state | trade. Bluefield Iron Works, Bluefield, W. Va. 
wages and experience: give reference. Living 
cheap; good climate. Address Lathe, Am. Macu. Corliss engs. and gen. mach’y designed, working 


drawings made. A. W. Jacobi, 136 Liberty St., N. Y 


Special machinery designed and built. C. F. 
Langston & Co., 70 N. 4th St., Philadelphia. 


Special leather and cement for covering pulleys, 
no rivets required; local agents wanted. Crescent 
Mfg. Company, Cleveland, Ohio. 


Mech. draftsman, competent in Webb and cylinder | 
printing presses, with a long exp. generally, wants 
engagement; a steady, quick worker, able to take 
charge of room or gang: with excellent ref. from 
last 6 years’ employer. Send answers to R. Gottheil, 
draftsman, Jersey City Print’g Co., Jersey City, N. J. 


Wanted—A position as superintendent of a me 
c hanic al industry, by a gentieman who has had 20 
years’ experience as foreman and superintendent, 
and is fully competent to sy stematize and intro- 
duce methods for the production of interchange- 
able or other work on an economical basis. Ad- 
dress ** Mechanic,’’ care AMERICAN MACHINIST. 


To manufacture light special and automatic ma 
chinery, novelties, models, patterns, tools, etc., by 
Orange “Machine and Repair Works, Orange, N. bg 


. Wanted—A1 machinist or pattern maker, to take 
an interest in my machine shop, to manufacture 
small engines. 2615 & 2617 Strand, Galveston, Texas. 
An experienced mechanical engineer. who has 
successfully filled important positions of charge 
and responsibility in manufacturing concerns, is 
open for engagement. Well posted in modern ma- 
chine shop methods and management, in auto- 
matic mach’y and tools for duplicate parts, and in 
the production of wire; also exp’d in testing and 
erecting steam plants, and in the transmission of 
power. Al references. A.S. M. E, Am. Macu 


A young man who has had charge of the me 
chanical department of a technical school, wishes, 
for reasons to be given, to change occupation 
Would like situation in some manufacturing es- 
tablishment where he could have a small money 
interest. Ten years’ experience with muchinery. 
Address Box 12, AMERICAN MACHINIST. 


“Bradley! 
Hammers 


Good paying, well established machine business 
for sale, with tools and fixtures. Address ‘ Ma- 
chinery,’’ care AMERICAN MACHINIST. 

Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 

Wanted—2d-h’d Engine, Foundry Cupola, Blower 
and Feed-water Heater. Parties having a Horizon- 
tal Engine. 25 to 75 H. P.. Foundry Cupola, 40 to 45- 
inch shell, Pressure Blower for same, and a Feed- 
water Heater, all of modern 1st-class make, in good 
condition, may find a cash customer by ad., with 
des’n., price, M. B. Schenck & Co., Meriden, Conn. 


REPUTATION. 


{ Men test everything in this world 
by what it produces. 


2000 


IN USE 


BRADLEY & COMPANY, 
q SYRACUSE, N. Y. 
BRANCHES IN NEW YORK ano BOSTON. 
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ELEMENTARY MECHANICS TE EL TUB E 
PROF. DE VOLSON WooD TE eof ‘DRAWN 
9th edition, ‘tho «Footy $1 25. John S.Leng’s Son & Co. New York. 








THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





‘Said WOT 





Improved Screw Cutting 
Foot and Power. 


Drill Presses, Shapers, Band, Circular and _ Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY C€O., 


167 to 175 Highland Avenue, SIDNEY, OHIO. 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents. 


LATHES 








FINE TAPS, DIES, REAMERS, "ETC., 


LIGHTNING AND GREEN RIVER SCREW PLATES. 


GREEN RIVER PAT. SPIRAL FLUTED. 





Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-saving Tools. Send for Price List 


WILEY & RUSSELL MFG. CO., Greenfield, Mass. New York Ageney, 126 Liberty St. 
a1. (f) The Measure The durability of the 
The % ap |) | ei a machine and the quantity 
rom. with quality—of work 
produced, is nowadays the measure of ex- 
sellence and profit and in this respect the 
“Hackney” is far in the lead. 
It surpasses other power hammers in 
durability, speed and quality of work. 


Write for catalogue and prices. 
cl I T] i [] pe I | THE HACKNEY HAMMER CO. 


Cleveland, O. 








POOP POP PPP PHP OS™ 





Highly endorsed by this paper. 


JOHN WILEY & SONS, 


NEW YORK. 


iC. H. — SONS, 


Manufacturers of 


BRASS AND BRONZE CASTINGS 
PECIALTY. 

By a molder of 50 pi experience. Castings guaranteed 

true to pattern. Get my prices. 


GEORGE HIBSCH, 4 1-2 Plain St., Albany, N. ¥ 













16” LATHF. 





AND 
Mal Radial Drills BEAMAN & SMITH, 
From the PROVIDENCE, R. I. 
> smallest to 
the largest. 











Montgomery & Co. 
Machinists’ Tools 


AND SUPPLIES. 


PRATT INSTITUTE, 


Brooklyn, N. Y. 
DEPARTMENT OF MECHANIC ARTS. 


Evening classes in Strength of Materials, with lab- 
oratory practice, also in Machine Design, will begin 
on January 4, 1892. 

For further information, or for application blanks, 
apply at the General Office of the Institute, Ryer- 
son Street. F. B. PRATT, Secretary, 


105 Fulton Street, 


NEW YORK CITY, 








THE HOWARD MULTIPLE BALL BEARING. 





Applicable to Frictional Bearings in General. Now running at our works 
and showing a saving of about two-thirds in power. 


MOSSBERG MANUFACTURING CO., Attleboro, 


PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 


A.J. WILKINSON & C0. 


Box 3600, 


BOSTON, MASS. 
SEND FOR CIRCULAR. 


Mass. 











Tor TOOLS, DRILLS, 
DIES, &. 


All Kinds in Stock. 
Gold Medal, Paris, 1889. 


Chief American Office, 
91 JOHN ST., NEW YORK. 


Eoo0PS STEE 


UFACTOR 


WILLIAM JESSOP & SONS, LD. 


R. MUSHETS 


SPBCIAL 
TITANIC 





iSHE -<FFIELD, 
ENGLAND. 





How to get the best results with ‘“*R. MUSHET’S SPECIAL 
STEEL.”” Greatly increase your speeds and feeds; then compare 
the work you turn off with that done by any other known Steel. 
This will make the first cost of “ Mushet’s” look insignificant. 


B. M. JONES & CO., 


2 eee 
ASBESTOS CEMENT FELTING, 


143 Liberty St.. NEW YORK. 
FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 



















We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


HW. JOHNS MANUFACTURING C0, 


87 Maiden Lane, NEW YORK. 


FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF 


METAL-WORKING MACHINERY. 


OFFICE AND WORKS: 


Nos. 13 to 21 Main Street, FITCHBURG, MASS. 


SEND F« rR CATA I LOGUE FE. Horizontal Toring a and Drilling 


Machine Too! Business For Sale. Combination Center Drills. 


Made of oe best geal, carefully tem- 

The advertiser, desiring to give his personal pered d to any address in 
attention to other business, wishes to dispose of eU. 86 or Canada on receipt of prin 
his Machine Tocl Manufacturing Business, which is # = 3 Ges. a Sy ee eo 
well established and located in an important center . oo oe oot nds och 
for that business. Stock, Machinery and Business 
are worth $30,000, with contracts and agencies 
insuring a prosperous business. Address, MACHINE 


87 MAIDEN LANE, 
NEW YORE 
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Too.s, care of AMERICAN MACHINIST. 











BETTS MACHINE CO., 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS, 


IMPROVED PATTERNS! = LATE DESIGNS! 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 














7 BERLIN IRON BRIDGE CO, 


Office and Works: 


CHAS, M. JARVIS, Pres. and Chief Engineer. 


FRANK L. WILCOX, 


Treasurer. 


East Berlin, Conn. 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 























The above cut is taken direct Aly a photograph of an iron roof built by us for The Ansonia Brass 


and Copper Company, at Ansonia. Conn., 
building is 110 ft. wide by ¢ 


and now in use over their rolling mill. 
250 ft. long—the roof trusses being in one span and are 


The 


designed to carry shafting as well as to iift the rolls in and out of 


the housings. 


By means of this roof any machinery used in 


this mill can be lifted or moved about the room. 


SEND FOR OUR ILLUS 


TRATED CATALOGUE. 





Tne CHAPPELL CRIP PIPE WRENCH 






PAT.JULY 3.1888, 


Self Adjusting Perfect Grip, Instant Release, 
Repaired. For further information address the mfr., 


A.H. ANTHONY, JEWETT CITY, CONN. 


F.J. SCHMITT & CoO., 


30 & 32 FRANKLIN ST., NEWARK, N., J. 
—MANUFACTURERS OF— 


VAUGHN'S PATENT fOWER HAMMER, 


Can be adjusted easier and quicker than 
any other in use. Also 


JEWELERS’ MACHINERY 


And Tools of every description. 


Easily 








WINTERTON METAL POLISH. 


SE Best polish and quick- 
2% est cleaner known for 
\ HOT or COLD Brass, Cop- 
A per, Nickel, &c., or fin- 
H ished Iron and Steel. 
Samples Free. Try it. 
_W W CALLERY 4CO., 
86th & BUI'LER STREE1, 
PITTSBURGH, PA. 









STEAM agencincatamiaty 





STEAM YACHTS & TOW BOATS, 
IGH SPEED MARINE ENGINES. Alltypes 
of boat boilers, including the ROBERTS 
WATER TUBE SAFETY BOILER with our 
improvements. CHAS. P. WILLARD & CO., 
Catalogue free. 5 Doninick St., Chicago. 








CABLE ADDPESS “RUNDLET, NEW YORK * 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 





PROVIDENCE, R. I. 


Amateur’s Size. 
Taking anything from 
8 to 1 inch inclusive. 
Price . $5.00 
Patented Deo. 25, 1877. 

IF YOU WILL be THIS TOOL YOU 








LECOUNT’S NEW EXPANDING MANDREL. 


Machinist's Size. 


No. PRICE. 
1 lg to 1 in. $10 
2 1 “1% °° 14 
3 ee . 18 
4 (with scre ws)2 ‘3 82 
5 3 = @& 


WILL NOT REGRET THE EXPESBSE. 


- W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 
These goods are for sale by CHAS. CHURCHILL & CO., L’t’d. 21 Cross St., London, England. 








LrLand, Favveowen & Norron C0. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, 
objectionable 
Machine. 
does the work perfectly and quickly. 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 to 106 Bates Street, 


Treadles, Cocks, or any of the 
features common in this class of 
Truing Device. which is inexpensive, 
The whole 


Send for 


DETROIT, MICH. 





PATTERN MAKERS 


TO WRITE TO 


The FOX MACHINE CO. 


FOR 
Pocket Memorandum Book. 


See cut of “TRIMMER” in 
next week’s issue. 


Over 5,000 in Use. 
NVrite for Catalogue. 








Beware of Im- 
itations. 


THE FOX MACHINE CO., 


$25 N. Front Street, Grand Rapids, Mich. 








36 and 38 Bridge Street, 
BROOKLYN, November 10, 1891. f 
MILLERS FALLS CO., 
93 Reade St., New York. 
Gentlemen * 

Enclosed please find our check No. 1481 for 
Twenty-five Dollars in payment for one of your 
POWER HACK SAWS, It is just what we 
needed. Our Foreman says he has sawed off one 
nundred square inches of steel with one blade 

Respectfully, HAMILTON & LILLEY. 


IN ENCLAND. 


Americans or others desirous of having high 
class machinery or tools manufactured in England 
are invited to communicate with 

L’T’D 
8 


GRENFELL & ACCLES, 


HOLFORD ENGINEERING WORKS. 
Perry Barr, Birmingham, England. 
G. & A.’s extensive works are fitted thtoughout 

with the latest and best types of American ma 
chines and tools, and are conducted upon. the 
American system, under the superintendence ot 








American Engineers (formerly of Hartford, Conn.) 
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BUFFALO FORGE CO., BUFFALO, N. Y- 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


tr Our New and Revised Catalogue of Practical and Scien 
tiflc Books, 8? pages, 8vo., and our other ( ‘atalogues and Cir 
culars, the whole cove ring every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


STERLING'S 


PATENT 


 Friton Palos 


and Couplings. 





Satisfaction fully guar- 
anteed. All sizes from 4 
to 1,000 Horse Power. 

Send for Circular No. 1. 









G7 ™s he PATENT 
t a ‘( adjustal Reamers 


re am any oa. size 
hole from 13-16 to 444 in. 
Thoroughly tried and 
practical. 
Send for Circular No, 2. 


Friction Coupling. 


MADE BY 


=i ue & Jones, 
| 57 Park Street, 


NEW YORK. 








30 inch, 42 inch and 60 inch Pulley Lathes 
For Simultaneously Boring and Turning Pulleys, 
both straight and crowning face, Cone Pulleys, Gear 
Blanks, and a variety of other work. 
Manufactured by 


The Henley Machine Tool Works, 
RICHMOND, IND. . 


Duplicate Circular mailed on application. 








LATHES, 
PLANERS, 
DRILLS 


AND OTHER 


IRON WORKING TOOLS. 


Before ordering send us a memorandum of 
your requirements. 


COOKE & CO., 
163 & 165 Washington St., NEW YORK. 





SEND FOR CATALOGUE. 


PESTER MACHINE SCREW CO. 








Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 


THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BARKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 
252 Broadway, New York. 
Monument Chambers, King William St., London, E. C., England. 
American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents through 
our London House. A good invention is worth as much in 
Great Britain as in the U. S. Competent draftsmen em- 
ployed on premises. We refer to wellknown men ip the 
machine trades for whom we have done business. 





Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application, 








McGRATH’S PATENT 
Emery Grinding, Polishing 
and Bufing Machines, = 


Bearings yielding or rigid at will, 
Wheels always true and in 
balance, dispensing with use 
of diamond tool and chilled 
burr, and saving the time, 
labor, and cutting away of 
wheels, otherwise wasted in 
truing. Send for Catalogue, 


McGRATH & COLLINS, 
Couwoes, N. ¥* 








HINER 
a tain and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information, address the 
Manutacturer, 


S. W. GOODYEAR, Waterbury, Ct. 











FOR 


PATTERN 
MAKERS 


SAW TABLES 





WORKS, 


PATERSON, N. J. 


I se 


WATER WORKS 








OVER 100,000,000 DUTY 


— CUARANTEED— 


SEND FOR RECENTLY ISSUED PAMPHLET 


HENRY R. WORTHINGTON 


NEW YORK CITY 
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sts wblished in é 


CLEVEL AND TW IST DRILL CO. 


Corner Lake & e Kirtland Sts., Cleveland, 0 
100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 





“HOWE’S SPECIAL’ 


TOOL STEEL. 


HOWE, BROWN & CO.,L’T’D, PITTSBURGH, PA. 


93 John St., New York. 127 Oliver St., Boston. 


FOR THE 


Finest Work 


ESTABI ISHED 1859. 


228 Lake St., Chicago. 








— i Automatic Bolt-Threading 


Agents for Great Britain, CH 


Ltd., 21 Cross Street, Finsbury, | 


ADAMS 


Made in all Sizes to Cut from 1-4” to 6”. 


The simplest and most durable machine in existence. The EeGe, 
threading head is made entirely of steel. No links, levers, ty 
springs, caps, cases, blocks or die rings in or about the head, 

Separate He radia and Die s Furnished. Write 1or descriptive 
circular and price list t 


Capitol Mig. Co., 125 t0 137 Rees St., Ch cago, fll., U.S. A, 





& Nut Tapping Machine, 


\RLES CHURCHILL & CO., 


ondon, E C., England 





GRAHAM TWIST DRILL 


Cco., Detroit, Mich., U. 8S. A. 


Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS. 





Endorsed by Practical Mecbanics Everywhere, 


Send for Catalogue and Prices, 





$29.00 





nities for High ‘eal Steam i 
CYLINDER 4 in. x 414 in. 
T. Shriver & Co. Iron and Brass Founders, 
333 E. 56th St., N. VY. City, 


Sets of Castings for Engine illustrated above 
steel Shaft, Connecting Rod and Rock Shaft and B rass a ~ 
ings, boxed and shipped on receipt of $29.00. ‘Ihree sheets 
blue prints of working drawings extra 


The Moore & White Co,, 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA, 


MFRS. OF 


The : Moore & White ’’ 
Friction Clutches 


Cut-Off Couplings. 


Send for Circulars. 


. with Cas 











IMPROVED 


WIRE CUTTERS. 


No. 1 cuts wire rods 
without leaving burr from 
14 in. to smallest size 
Price, $5.00 net each. 

No. 2cuts sizes from & 
in. to smallest size. Price, 
$10.00 net each. Send $1.00 
for 550 page illustrated 
catalogue of fine tools 
and supplies. No charge 
made when $10.00 worth 
of goods are ordered. 





FRASSE & CO., 
92 Park Row, New York. 





OPEN-BACK ADJUSTABLE 


» PowerPress) 


Vertical 
—OR 
Inclined, 


For Cutting and Forming 
Sheet Metal, Leather, 
an \y Paper, Etc. 
ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 
Plymouth & Jay Sts., - BROOKLYN, N.Y. 





If you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMENT 


THE MORTON fic 


ning 

Key-Way Cutter is the only ma 
E chine on the market 
that will cut a Key- 
Way and make a Key 
tofitit. Mr. Geo. New- 
comb, Sale -m, Mass., says as fol- 
ows: “The Key- ‘maker is a 
wonderful attachment, making 
keys faster than a man can cut 

off the steel forit. The Key- 
| Way Cutter does a piece of 
" work in fifteen minutes 


You will make a 
mistake that will 
cost you 
money. 








which requires my man 
seven hours to accomplish 
by hand.” We build machines with stroke varying from six 
inches to oo feet, and cutting from the smallest Key-ways to 
six inches wide. MORTON MFG. CO.. Muskegon, Mich 


Formerly of RomgEo, MICH. 


KEY SEATERS 


f Portable and Stationary. 


Rack-Cutting Attachment 
Eey-Making Machines. 


Giant Key-Seater Co. 


EAST SAGINAW, MICH, 





April 25, 1891. We are very 
much pleased with it, and 
think it the best mac hine on 
market for simplic wy and 
effective work. DAVIS & 
COWGILL. IRON WORKS, 
Omaha, Neb. 








Hydraulic Machin- 
ery a Specialty. 


TINIUS OLSEN & CO., 


MFRS., 
12th & Buttonwood Sts., 
PHILADELPHIA, PA. 


FRICTION CLUTCH PULLEYS 
| and CUT-OFF COUPLINGS. 


THE WooDcocK CLUTCH 


Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 


A New and Very Useful Tool. 


Bench Straightening ga 





















Send for on 


SPRINGFIELD MACHINE TOOL co. 


SPRINCFPELD, OHIO. 


THEPECK PATENT G 
prover ech 





AINE 














] W. BLI 


Operating the works of the 


| Headquarters for Shears, 


Drop 
| Presses, Dies and 


all mac hinery for 


Address all inquiri ies to 


E. W. BLISS CO., 





ea 
SS 
(E. W. BLISS CO., Brooklyn, N. Y. 
(STILES & PAKKER PRESS CO., Middletown, Conn. 


logues and all required information on application. 


CO., LIMITED, 


and the 
Hammers, Trimming and Wiring Lathes, 


working Sheet Metal. Circulars, Cata- 


Ltd., No, 1 Adams St., 


Brooklyn, N. Y. 


























THE BUFFALO! STEAM PUMP CO. 


BUFFALO, N.Y. 


—- —~ MANUFACTURERS OF 


.» STEAM PUMPS 


RO Fe AL = a JES 











—— z 
10xGXl2 


THE CANTON STEAM PUMP CO., 


Manufacturers of 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Cass 
Discounts and Terms on Application, 


CANTON, 
OHIO. 





2/4 Xia X 22 





SNOW STEAM 


PUMP WORKS, 


BUFFALO, N. Y. 





STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 










Dunvlex Mine Pump. 


| SON ae IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA. 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS, 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
Mine Pumps, Sinking Pumps, Pressure 


Pumps, Vacuum Pumps, Artesian Well Pumps, 
Power Pumps, Etc., Ete. 





Maslin’s Patent Steam Pump. 


Cheapest and Best Automatic Steam Vac- 
uum lg Handles DIRTY and GRIT- 
TY LIQUIDS without Oil orCare. Sim- 
plest, and most durable, as doosening two 
nuts makes all valves accessible. Pump- 
ing Outfits for Contractors, Irrigation, 
Railroads, Mining and general uses. Send 
for Circulars, JoHN Mastin & Son, Sole 
Mfrs. , 165-167 ist St., Jersey City, N. J. 








AS \ SIZES FROMS7 10 $75 | 


Saher MATER SUPT TANS, 


WRITE FOR 
. SS PRICES ANd. 


poss Makers ° DESCRIPTIVE 








77 GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG TRADE MARKS 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA Pa.U.S.A. 
| ORIGINAL MANUFACTURERS OF PHOSPHOR- 


Lhe Y, 


} G 
bho) onge 


| BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 











Deposited in the U. S. $845,000.00. 


Policies issued giving full protection to Em- 
ployers against, loss by Claims from Employes on 
account of Accident. Rate »g Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 

CHIEF OFFICE IN THE UNITED STATES! 


71 KILBY S8T., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 


Boston : Samuel Appleton, 28 Central St. 
New York: Edmund Dwight, Jr., General Agent, 51 Cedar 
Si 


treet. 

MIDDLE DEPARTMENT : Tattnall Paulding, Resident Adviser; 
John G. Hooven, Manager; John M. Ash, Jr., General 
Agent, 416 to 420 Walnut Street. P hiladelphia. 

Cuicaao: Geo. A. Gilbert, 226 and 228 La Salle St. 

Sr. Louis: F. D. Hirschberg Bro., 120 N. Third St. 


AGENTS IN ALL THE PRINCIPAL CITIES. 





iat ES MURRAY=:> 





ENG. St: ae +t New Yer iK- 


FINISHED N UTS 


HEXAGON 
roe OUR CLAIMS: 
%. ; eS Made from best Stock, 
PROMPT SHIPMENTS. 
For Sale by CHAS, CHURCHILL & CO., Ltd., 


= : Practically true to Gauge, 
i Ee ! 
LOW PRICE. 
21 Cross St., Finsbupy, London, England. 








Perfect Hexagon for close-fit- 
ting Wrenches. 

| a“ fa | Write for Prices, Etc., to 

NRMP BROS, MACHINE C0, Manufacturers 


Uniformity of Thread. 
Wilmingten, Delaware, U.S. A. 





STANDARD OIL PATENT FUEL —— 








For a great varie ety rE q) 
ee of mechanical wor G 
using heat. Send for 
Illustrated Pamphlet 
conte uining experi- 
ence of machinery 
firms. 


STANDARD OIL FUEL BURNER C0., Fort Pla ¥ 1 












ud 
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STANDARD 
PUNCHES 
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SAVES TIME, 
SAVES BELTS, 


YES 
FINISHED JOINT PATIENCE. 


READY TO APPLY 


THE BRISTOLS’ MFG. CO., Waterbury, Conn, 





P.H.&F.M.ROOTS, 


Connersville, Indiana, 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC 





ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
8. 8. TOWNSEND, Gen, Agt.) 163 & 165 WASHINGTON ST., 

COOKE & 00., Selling asta NEW YORK. 


In Writing, Please Mention This Paper. 





























DecempBrr31/, 1891] AMERICAN MACHINIST 15 


Absolute Safety from Destructive Explosion—Highest Attainable Econom 7 
Fuel—Kapid Generation of Dry or Superheated Steam Durability —Low Cost of 
tenan: e— Kase of Transportation and — td are among the advantages tt, okey Ws 
possessed by the “** Wharton-Harrison ” form o ie) 
Send for Descriptive Pamphlet— Drawings, 1 and Estimates promptly g 
furnished for any amount of power from 4 H 


state requirements and consider our proposition. MANUFACTURERS OF | Geared Combination Chucks. | x 


FETY BOILER WORKS, FE ony seen 
aia LATHE and DRILL 7 



















































PHILADELPHIA, PENNA. Diameter, Capacity 
Ta, GA. ° ‘t 5 inch. 
NEW YORK, N. ¥. CHICAGO, ILL, ATLANTA inch. 5 neh 





























41 Dey Street. 187 La Salle Street. 9 No. Pryor Street. 4 U C K | 1080 5 1084 i“ 
mR me 
16 ms : 
dE ° FURRNEED BY SEND FOR ILLUSTRATED CATALOGUE. ; 23. 
FEED-WATER THE POND 
BOILER thy LANGING Tay “ CHUCK” 
RIATERSPURIPIER SEPARATOR. THE nT TT 
Hore than 300 Sizes and Styles. 
pers lag as tend wrcleve che steam of allen _ eer ge 
13 YEARS’ RECORD Er Tee Bt nn ag Universal Chucks, 
SIMPLICITY, ier FOR CIRCULAR. Independent 
ECONOMY and os Chucks 
DURABILITY. POND ENGINEERING CO., 


Combination Chucks, 


Send for Description and 





St. Louis. Chicago 
a Kansas City, Omaha, = Of Every Description 
Pallas, Seattle. 5 





BRIDGEPORT Send for 52 page Illustrated Catalogue. 


BOILER en 
WORKS, 34" FLEXIBLE METALLIC FILLET Rapid Work. Perfect Heads, with or without Dies. The 3 HORTON K SON CO. 
BRIDGEPORT, Conn. H. WHITE, 44 N. 4th Street, Phila., Pa. ee rice Reasonable. simple. Windsor Locks, Conn., U.S. A. - 


—OoR— 























ETT lati CHAS. CHURCHILL & GO., Ltd., 
THOS. 7 DALL & CO. 9 JACOB CLARK, ARK, Mfr. Philsdelpbioy Ba 21 Cross Street, Finsbury, London, Eng. 
nee Philadelphia. aay” ,fatepe, Orig, Mand JUST ISSUED, No, 12. 


Drills, Boiler Shell Drills, 
Light Drill Presses. 


ELECTRIC MOTORS, 


Specially adapted for driv- 
ing Machine Tools, Cranes, 
Elevators, Pumps, Presses and 
other Machinery. 


ELECTRIC GENERA- 
TO 


’ 
~. For instalation of Com- 
plete Power Plants 


WM. BERKEFELD'S FOSSIL MEAL COMPOSITION. 


A NEW CATALOGUE OF 


LATHE jan) DRILL CHUCKS, 


Containing full description and price of over 20 different lines of chucks. Also special chucks never 
before illustrated. Sent free. Address 


THE CUSHMAN CHUCK CoO., 


HARTEORD, CONN. 


cat CHUCKS|{884 PATENT CHUCKS. 

















The Only Genuine Fossil Meal 
4 a: = asa Can known for “{rade- mark w k i 
ae m Pipes and Boilers. Can be easily emake a specialty of geared scroll chucks in 
moved and repeatedly reapplied. Send for Catalog ue and Dis- | diam’s below 12’... For many uses a scroll chuck 
ws PLASTIC MATURE INSURES aN — counts cannot be excelled. Ask at your de alers for our 
Requires less thickness than any other MANUFACTURED BY 1884 Patent or write for our catalogue. 


covering, and is therefore the CHEAPES’ 


FOSSIL MEAL. co. 2 Cedar Street, "N. Y, 
E, Proprieto: 





MFG. CO. 
= wooason & Perris MFG. CO.) THE 0. £. WHITON MACHINE CO., 
5 Oak St., NEW LONDON, CONN. 


POSITIVE DRIVING DRILL CHUCK. 8. A, SMITH, 23 S. Canal St, Chicago, Western Agt 


For either straight or taper Shank Drills. 
Has the Holding Pow 


er of Taper Socket, to P U R E 
gether with all the ad- 


vantages of the com 


mon Friction Chuck. 
Write for Illustrated 
Price List and Discounts s 


to 


THE PRATT CHUCK CO, | |I The Pittsburgh Reduction Go 


cc 95 FIFTH AVENUE, 
saatonge "1 Universal Grinding Machine PITTSBURGH, PA., 
For EXTERNAL 


Offer Aluminum, guaranteed to be equal in 
and INTERNAL purity to the best in the market, tat the 
Cylindrieal owest rates obtainable. Prices given on 

* Grinding applic ation. Aluminum sheet, wire and 
4 59 castings at best rates. 

Straight or taper; ALUMINUM POLISH, very efficacious 
grinding Tools, and non-poisonous, suitable for household 
Cutters. Ream- use as well as for manufacturing purposes, 

ers, &¢. ALUMINUM SOLDER. 
EMERY Grinding Correspondence solicited. 
Machinery for 
all purposes 
a epectatty. 


so Appleton mtg co.| Universal Too! Grinding Machine, 














PUNCHING =° SHEARING MACHINERY 
BOILER MAKERS ROLLS. >! 


XQ \ Ec NV UOT Y Ma M FA 
ane fville, 


PATENT QILERS, °’reen curs. 


Government Regulation 
HPOP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


BY). £. LONERGAN’ 8 CO, S™**anunzar® a» 


211 Race Street, Philadelphia, Pa. 
1888 CATALOCUE FREE ON APPLICATION. 


, The HOPPES Lire-Steam Feed-Water Purier, es}, | 


Guaranteed to Prevent Seale in Boilers, 
a Using any kind of water. Hard Sheet Steel Troughs 












































Easily Cleaned. 



















































y- —= = é. 80th & Thompson St 8 Oey 
: HoPPES MANUFACTURING Co., =—=— noddho geal ee 
—— —=———S_ ss. Send for Catalogue D. SPRINGFIELD, OHIO. ah PR gee 
ae Yee 
BOSTON GEAR WORKS, 4 B= P52 
85 Hartford St., Boston, Mass. RK. , wis abs = 
BEABQUAWTERS FOR GEARS, KEUFFEL & ESSER CO. NEW YO ny = asd c aa 
Book on Gears, - - $1.50. fcha e.ve pay paren. Ge olas 2 are 
INDEX PLATES. | Sachi ve tne nearest, nO WASTE. NO PALURER a, 5 e . = 4 $ ~ 
JOB GEAR CUTTING OF ALL KINDS. || Sicha araan rue seer ano wort ranuanent raurre e|283 Ba 
Spur, Bevel, Spiral, Ratchet, Worm, Rack, Elliptic, ete. Very | Prokco xxure Loncest ano cIves THE WOST PERMANENT PRINTER, a= | 2 se we = 3 re) 
small or large. Seud for Catalogue. Bachar «nan WASHED AND ORIED 18 STRONOER THAN FT was GaPOeR. PRICES ON ™ Hoo ces. 
stenaina The principal advantage claimed fer the imnations & the iow arian fm be > ~~ © Oe tas ae 
i GENERAL»*° EXPERIMENTAL 1 i ReRORnECE EEE Silas ata) 
: MACHINE WORK . cesT FACILITIES IN CHICAGO: | THE HORNER Klas o- 
4 NATIONAL MACHINE WORKS. 35 S° CANAL ST CHICAGO ILL. as ents 
j AR a a2S 
: | MACHINE CO., 28 rE 
| THE NATIONAL E 523 





GRAPHITE PAINT 


For SMOKE STACKS, 
ROOFS ano IRON 
WORK. 


Feed-Water HOLYOKE, 


HE ATER, | 


A brass coil Heater de 
livering water to the boil 
er at 210° Fahrenheit. 








a 





<=! GISHOLT MACHINE 00.1 Madison, Wis, 


AYORAULIC MACHINERY 7 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINCS, 





COVERS TWICE 
DEFIES HEAT 


THE SURFACE, 
AND COLD, 













AND LASTS 400,000 Horse power PACKINGS, 
2 5 TO 10 TIMES AS LONG Id. Prices Low. 
: AS ANY OTHER PAINT. yee sardocden ACCUMULATORS. 









Satisfaction universal. 


THE NATIONAL PIPE BENDING CO., Watson & Stillman, Mfrs. 


82 River Street, NEW HAVEN, CONN. “Sus purse, 204. 206, 208 & 210 E 43d St., New York. pa A 





SEND FOR DESCRIPTIVE CIRCULAR, 


JOS. DIXON CRUCIBLE CoO., 
i JERSEY CITY, N. J. 
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HILL, CLARKE & CO. 





156 Oliver Street, Boston, Mass. 
Engine Lathes, 7 “| Pattern Makers’ 
Metal Planers, Lathes, 
Upright Drills, Pattern Makers’ 
Shapers, Saw Tables, 
Milling Jig Saws, 
Machines, Buzz Planers, 


Steam Hammers 
Helve Hammers 
Bolt Cutters, 

Bolt Headers, 
Nut Tappers. 


Screw Machines, 
Gear Cutting 
Machines, 
Boring Mills, 
Chucking Lathes, 





Flather 26 Inch Planer. 


Machinery and Machine Supplies, 


FOR MACHINE, PATTERN AND BLACKSMITH SHOPS. 





11158. 15th St., 
PHILADELPHIA, 





ENERGY MFG. C0., 


MANUFACTURERS OF 
QUICK LIFTING AND LOWERING ROPE HOISTING MACHINES. 
Adjustable Clamping Blocks, Drill Guides, Elevators, Etc. 


PATENT CENTER GRINDERS Orrcccrste wor 


accurate work. 
Will grind Lathe Centers true if sprung or broken, quicker than 
they can be turned and filed. SEND FOR CATALOGUE. 


MILLIKEN & D’AMOUR, 


151 & 153 CEDAR ST., NEW YORK CITY. 


IMPROVED SENSITIVE BENGH DRILL PRESS No. 2. 


The most sensitive drill made; spindle runs in phosphor bronze bearings ; 
no expense of fitting chuck to spindle ; will drill holes from 0 to ,% diam. 
in center of 10 inch circle; pull of belt does not come on spindle. 


SEND FOR DESCRIPTION AND PRICES. 











We also make drawings, patterns, models, experimental! and fine machinery and tools to order. 


AMERICAN MACHINERY IN ENGLAND. 


We have been introducing AMERICAN MACHINE TOOLS for 2 years, and supply Govern 
ment and all Leading Engineering Firms. Largest stock of AMERICAN rOOLS in Great Britau 
on show in our London and Birmingham Warehouses. 


CORRESPONDENCE WITH MANUFACTURERS AND USERS SOLICITED. 


CHARLES CHURCHILL & CO., Limited. 
Branch Warehouse, BIRMINGHAM. 21 CROSS ST., FINSBURY, LONDON, ENGLAND 


“Fer av MULLERLATHES 


u OFFSET JAW VISE. m 











Specially adapted 
for drill press work 
where chucks cannot 
be used, and equally 
good for special or 













regular bench work. 
f Send for catalogue 
of full line of the : 
~ sl improved de PATENTED. 
™ signed, and best fin e/ 
HM ished machinists’ and +/ With New and Valuable Features, 
me Plumbers’ vises and MADE ONLY BY THE 
small tools. ILL co. 
HOLLANDS Mrc. co.,| BRADFORD M 
ERIE, PA. **| “8th & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application. 








Largest Line in the U.S. 


Complete Outfits or Single Machines 
Furnished for any Purpose. 


THE EGAN CO. 


239 to 259 W. FRONT ST., 
CINCINNATI, OHLO, U.S. A. 


J.-A. FAY & CO. iti? 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


FOR USE IN 


Pattern Making 


Car, Locomotive and Bridge 
Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet, Spoke and Wheel 
Shops,Carriage Works, 

&c., &c. 
Allofthe highest standard of excellence 
W. H. DOANE, Pres, D. L, LYON, Sec'y. No. 1 Band Saw. 





Originators and Builders of 


WOOD-WORKING 
MACHINERY 


OF THE MOST ADVANCED TYPE 
FOR THE SAVING OF TIME 
AND LABOR. 


Pattern Machinery a Specialty. 


CLOUGH’S PATENT 
DUPLEX GEAR CUTTER 


One pair of these Cutters cuts a 
pitch of interchangeable gear 
f Wheels from 15 teeth to a rack in- 











FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


Send for Catalogue. 











With latest improvements, Lever, 

Combination or Wheel Feed, ad- 4 clusive. 
+ For circular and prices, address 
Sibley & Ware, R. M. CLOUGH, 
SOUTH BEND - INDIANA. TOLLAND, CONN. 











BELLOWS | 


Beam Micrometer 






American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 


Makers of Implements for P 
Standard Measurements. 


Over 


48,000 


in Use. 










i Sg ill 
Send for CATALOGUE to 


STANDARD TOOL GO., Athol, Mass. 





Flat Bar Gauge. 
JAS, A. TAYLOR & CO. 


Crescent Gauge. 








American Gas Furnace Go. 


Designers and Manufacturers 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for 
any mechanical operation requiring 
high, even und control- 
lable temperature. 


No. 8O NASSAU STREET, 


NEW YORK. 


RK. KING WY’G COMPANY, 


ERIE, 1 1th and 12th Streets, JERSEY CITY, N. J. 








A. 


ugsar CASTINGS xs. 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. TALOGL CORRESPONDENCE INVITED. 


CATALOGUE. 
W.C. YOUNG & CO., Pat.KEY-SEAT SETTING GAUGE 


PATENT UNIVERSAI SCREW-CUTTING CENTER 
Engine Lathes, Mand: Lathes, | Baapyceare 
FOOT POWER LATHES, SLIDE RESTS, ETC. ; TWIST DRILL GAUGE 


yw ¥ Lreciget & a 
Fine Mach BosSTON, MASS. Send for LISTS 


THE LODGE & DAVIS MACHINE TOOL CO. 


Works, CINCINNATI, OHIO, 





“me, — oy 
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IMPROVED 


UPRIGHT DRILL PRESSES. 


FEATURES: 


tS” Our patent quick return. 
3” Our patent device for raising table from the front. 
(#~ Our improved device for operating back-gears. 
te” Gibbed heads, operated with rack and pinion. ta” Long belts. 
(a 20”, 25’, 28", 32”, 40” swing. . 
(=~ Extra Large Cones and Spindles. 
(#~ Three largest sizes have our Patent Automatic Stop. 
See Advertisement on page 20. 
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MORSE TWIST DRILL. AND MACHINE OORFERX(D. SAUNDERS’ SONS, #228 














MANUFACTURERS OF 


Ste Pipe Cutting, 


al : , THREADING, 


AND 











ca 








Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. : 
SEND FOR CIRCULAR. = Tapping Machines, 


MANUF’G CO 
” THE PATENT WHEFI PIPE CUTTER shown inthe cut combines simplicity 
New Haven Conn with strength and lightness. Easily adapted to various sizes of pipe. Rolling instead of sliding motion 
, * | No loose pa ts to become detached and mislaid. All wearing surfaces are of tool steel hardened. Less 


L th friction of parts than any other pipe cutter made. 
athes, 


THE BARNES WATER EMERY ; 
Planers, > TOOL GRINDER. The Garvin Machine Go. 
Shapers, _—— “wr 


Manufacturers of 
7 Slotters, 
E N | LATH ES haat 30 inches swing. . Etc. 


Hand Lathes, Foot Lathes and Milling Machines. 


ometuine new!| JUST OU 


NICHOLSON’S COMPRESSION 
HAFT COUPLINGS OUR SECOND EDITION OF 


W. H. NICHOLSON & CO., Wilkes-Barre, Pa. ae RAPID LATHE WORK a IMMEDIATE DELIVERY. : 
FINE TOOLS|... BY 4 NEW METHOD”! =a 20 cove | SUED. 


SEND FOR IT. MAILED FREE. 
/ Patent Cut- 


regen) Skilled mechan- ere i 2 
_f ting-off and] Price $8 


peut ics prefer them. 
Centering} no cauces. 


RAN ico | INNES LAMSON MACROS, tmeaurs 


Send for free il- 

lustrated Cata- SPRINGFIELD, VT., U.S.A. 
Machine. Every 
et, 68 see ee Machine 


MADE BY 
HURLBUT, ROGERS 
MACHINE CO. 
South Sudbury, Mass, 


opel C2 KON LY 
suos ,Susannvs'd 





S 





It hasno pumps. No ! 



























valves. No piping to Machinists’ 
supply it with water. 
It has nothing to get Tools, 


Including Milling 
Machines, Drill 
Presses, Hand 
Lathes, &c. 


The machine 
shown in cutises- 
pecially designed 
for jobbing,andis 
fitted up with one 
or two spindles. 
Those with two 
spindles have pul- 
ley, with two sec- 
tions, which gives 
two speeds to 
each spindle. 
Those fitted up 
with one spindle 
have a cone pul 
ley with three 
sizes. The back 
> shaft has a cone 
pulley with four 
sizes. 


BARKER'S 


IMPROVED 


CENTER GRINDING 
MACHINE. 


Manufactured by 
We. Barker & Co 
CINCINNATI, O. 


out of order,is always 
ready for use. It is 
as easily managed as 
a grindstone and wil! 
give vastly better re 
sults. 

Sold subject to ap- Bile 
proval. Send for full —>4 
descriptionand price . 


W.F.& John Barnes Co., Rockford, 111. 
Address No. 1995 Ruby Street. 













































logue. 


’ ‘ 
L.S. STARRETT, Athol, Mass., U.S.A. 
Lonpon Acents : Chas. Churchill & Co., Limited, ‘ 

















21 Cross St., Finsbury, E. C. 
MANUFACTURERS 





OF 






























SHARP TooLs—Goond WoRK. = Send for Chas. Co > dn CIRCULAR, 
; THIS M AG 7 | \ F Ciroutar. [Bg ON Od 
> SR Pree, Universal Cutter 
z |= are roxaturnet MR TOOLS BOYNTON & PLUMMER, | =: 
eo , LATHES 4 WORCESTER, MASS. | 4 .- 
xc — 
aa” Reamer Grinder A SPECIALTY. WATERFORD, Pin te 
att will grind all kinds of N. Y. Shaping Machines, 1 2 
Ss ° 3 cu oped = pin one HTH H _ 
26 5 the ase of special ‘at NOTICE Drilling Machines, | .:*- 
35 esegaameaiaal . ae Bolt Cutting Machines. | *!2: 
= gj ] A rate Ra id With more than twenty years’ experience = - 4s 
ps Imple, Accurate, hapld. with Milling Machines and their equipment; CHAS. CHURCHILL & C0., Lt'd, Agents, | a1 > 
==} Price, $150. : she 21 Cross St., Finsbury, London, England, oD 
oS Walte for Catalogs. shop expenses reduced to a minimum; mod- II 
| ADDRESS ern methods of producing machined parts, ~« 
=) THE and the personal supervision of details by 





ry, 


the proprietors, we are enabled to produce 


1d aan JESNYDER 















z 
— 
s 
ae a : I ee 
= Cincinnati Ml Ing first-class work, and to sell as low as is con- | 5 3g ———. _) - WORCESTER. 
= sistent with quality. We invite comparison. ey ae MASS. 
i dy a . 
= Machine Cu, | Keapsmith MACHINE TooL Co. a7 
= ~CINCINNATI, 0. MILWAUKER, W Is. Bes Lathes from 10 te. Je 
4" Slay of Tevttie mebeatan: 
= 


tured in the world. 
Worcester, Mass. 









| IRON PLANERS, 


Extra Heavy. Latest Design. All Modern Improvements. 


LW. POND MACHINE CO, WORCESTER, MASS. 
i 


— =~ 
t ve“ ~?s S 
0,4 ° 










Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 
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IN MAKING AND ENSE 
USING STEAM 
ee eR cme 


Is the title of: another book, of which we 
have bought up the edition. Publishers’ 
price, $1. Ours, 25 cents, postpaid, bound 
in leatherette. Written by W H. Bailey, 
M. E. 


mers ete 


FORD 


Mason 
LAKE VILLAGE, N. H Regulator Co., 


BOSTON, MASS. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, ee -" for transmission of 
power. Improved Self-A  '. ed Now of 1876. 
Self-Acting Injector of 1887. 2. -Nozzle Auto- 

matic Injector of 18 


INJECTORS for ALL CONDITIONS of LOOOMONIVE. in STATIONARY SERVICE. 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


——BUILDERS OF-— 


METAL-WORKING MACHINE TOOLS 


FOR 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 

Etc., Etc. 








ASHION 
OHIO. 


THE LONG & ALLSTAPTER C0. 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing, 
Gate, Multiple, Belt an nd 
Steam-Driven 


Punches and Shears. 


Over 300 Sizes. 
ALSO 
POWER 
CUSHIONED 
HAMMER, 










‘AASOTVLVO MAN HOA ANAS 





Angle Iron Shears. 


THE OPEN SIDE TRON PLANED. 


DETRICK & HARVEY MACHINE CO., 





Manufacturers, 





BALTIMORE, MO. 
Neate tate. 


ACM CO. 
ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM, CINCINNATI 







PAT. DEC. 5, 1882 
PAT. DEC, 4, 1888, 
PAT. AUG, 25, 1885, 











sti PRESSURE BLOWERS, > Kan BLOWERS. 
LEN Ay ee Chane LOWERS, 
PORTABLE FORGES. 


\RE BENDERS & SHRINKERS 
BLACKSMITH DRILLS. 


Special MILLING Tn REAMERS, DIES, IAPS, 


GEARS TO ORDER. 


GEAR CUTTING TO ORDER up to 60 inch Diameter. 


ADJUSTABLE BLADED REAMERS. 
R. D. NUTTALL COMPANY, Allegheny, Pa. 


Designers and Manufacturers of Special Machinery and Tools. 


THE NATIONAL MACHINERY CO. 


TIFFIN, OHIO. 
CATALOGUE SENT ON APPLICATION. 




















Manufacturers of 
12 Sizes of National Bolt Cutters. 
6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers. 
15 Sizes and Styles of Bolt Headers. 
12 Sizes and Styles of Nut Machines. 
14 Sizes and Styles of Tappers. 

3 Sizes and Styles of W cies -r Machines. 

8 Sizes and Styles of Spike Machines. 

2 Sizes of Car Link Machines. 

8 Sizes of Car Pin Machines. 

7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Benders. 

Complete Outfits for Bolt Shops. 





















THE INDISPENSABLE LATHE DUb. 


DROP FORGED FROM 
BAR STEEL. 


One Set of 3 does the work of 12 common dogs. 
No. 1,44”" to 144"; No. 2, 44’ to 244”; No. 8,1” to 844”, 
$7.50 Per Set. 

These DOGS can be attached after the work is cen- 
tered in the Lathe. 


PALMER, CUNNINGHAM & CO., L’d. 


607 Market St., PHILADELPHIA, PA. 











THE RILLES & JONES 60, 


WILMINCTON, 
DELAWARE. 


“ws” MACHINE TOOLS, 


PATENT PLATE BENDING ROLLS 
ALL SIZES. 



















7 Boiler Mak- 

fh ers, Bridge 
Builders, 
Ship Build- 
ers, Rail- 
road Shops, 
Locomotive 
and Car 
Builders, 
Etce., Etc. 


WYMAN & 
GORDON, 


WORCESTER 
MASS. 


» EXHAUST STEAM HEATINC. 


By the WILLIAMES VACUUM SYSTEM, without back pressure upon the 
Engine guaranteed, 

Patent No. 256,089, dated April 4, 1882, sustained i in two suits in the United States Circuit Court. 

The System has been adopted by over 300 of the largest buildings, including Mills, Churches and 

Office Buildings, Schools, Asylums, Theatres, Hotels and Electric Light Companies, in this country. 


ADVANTAGES GUARANTEED. 

Removal of all back pressure, thereby increasing power of engine and 
saving of over 25 per cent, in fuel, compared with the back pressure system 
of forcing the steam through the heating pipes, The prominent feature con- 
sistsina given quantity of exhaust steam being circulated and uniformly 
distributed through double the amount of heating pipes that could be 
accomplished by the same quantity of exhaust steam when forced into the 
heating system by pressure. 
proofs and references, 

WARREN WEBSTER & CO., Main Office and Works, 491 N. 3d St., Philadelphia. 

Patentees, Owners and Manufacturers of t 
“WEBSTER ”’ VACUUM EXHAUST STEAM ECONOMIZER FEED WATER AND. PUBIFIER. 
Send for Lllustrated Catalogue. 














Send for descriptive catalogue with convincing 













201n. 25 iN. & 30in SWING.” 





UNIVERSAL RADIAL DRILL Co, 
== ~ CINCINNATI,O. U.S.A. 


f 
| 





ie SS al 


] corFin aLeichton® svRACUSE,N.Y 


Lilitil Niiillilsbtitd 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SAU Se anAsysto. SEND FOR ust. 


OC EER PFE 


MANUFACTURERS OF 


WILSON’S EUREKA BABBITT. 


THE BEST ANTI-FRICTION METAL EVER 
OFFERED TO THE TRADE. 


i es es. 








A new Patent Application o! 2 
Ball Bearing. patented Dee. 2 jaw 
1890, to Drill Presses, Lathe and 
all end thrust of Horizontal 
Shafts in Machinery. 95 per 
cent. of the friction overcome 
by this device. Full satisfac- 
tion guaranteed. 


JOSIAH ROSS, 
1443 to 


ood 











Y. 








NEW ADIUSTIBLE. BENCH LEVEL 


WITH GROUND AND GRADUATED VIAL. 
® 















5 =| Satisfaction Guaranteed in Every Case. 

e D : 
= @ 

= HOCS qe MUBLE SCRE AU 
& Z 

© a 

~ : 600 Ibs. to 20 Tons Capacity 

MANUFACTURED BY — —— s 

Cc. FE. RICHARDSON, ally in sommes of apection, 


from the small single 
track and trolley, to 
ton Traveling and Jib 


anes. 
Radial Drills for Machine 
hop use. 
Special Radials for 
Bridge Builders, 


Photosand Cuts on 
Application, 


ATHOL, MASS. 


Belt Fower Air Fump ano 
Condenser. 


The CONOVER ME MEG. C0, 
MECHANICAL ENGINEERS 


95 LIBERTY STREET, 








NEW YORK. 
No Air Locks. 15 to 50 percent 
fuel saved or equal amount otf 


power gained. Runs with same 
economy as engine 

Adapted to all kinds of En 
gines. Send for Circular. 


Front, Poplar & Canal Sts, 
Philadelphia, Pa. 


teu DRY STEAM. 


NGING 
Simpson's Centrifugal 


Steam Separator. 








Straight Line Centrifugal Separator 


AND GREASE EXTRACTOR, 





ror Su »plying Clean and Dry Steam 

to Engines, Dry Houses, etc 
Place Separator as close to engine 
as possible, the steam takingaspiral 
course between the threads causes 
the water to be thrown by centrifu 
gal force against the outer walls, 
4 a while the dry steam goes through 
Either Horizontal or Vertical. the smali holes to center of pipe. 
Secures absolutely Dry Steam, Steam can enter at A or B, as con 
and extracts all grease, ete., venience may require; also used in 
trom the exhaust steam. conveying steam long distances. for 
A large number in use in Man- Steam Hammers, Dry Houses, Wa- 


ter Gas Generators, and for all pur 
poses where Dry Steam is necessary 


KEYSTONE ENCINE AND MACHINE WORKS, 


Fifth and Buttonwood Streets, Philadelphia, 


ufactories, Mines, picomentan, 
etc. Send for circular contain- 
ing experience of users. 


JOS. DE RYCKE, Sole Man’?r, 











145 B’way, ‘New York. Or. A. T. ARTHUR, Selling Agent, 18 Cortiandt St., N. ¥ 
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= BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
‘SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
‘ HIGH-PRESSURE BOILERS. 

z= Complete Steam Power Plants of Highest Attain- 
LE able Efficiency. 

LL__ == dares BUCKEYE ENGINE C€O., Salem, 0. 


Set Re. og lb : Buildi N York City. 
EVE ENGIVE COMPANY SALES AGENCY, No. 10 Telephone Building, New Yor 
rhea tt INTING, John Hancock Bid’z, Boston, Mass. N. W. ROBINSON, 97 Washington ar, 
ROBINSON & CARY COMPANY, St. Paul, Minn, A. L. FISH, No. 61 First St., San Francisco, Ca 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole tienen and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


s ee* Tl. 



















MANUFACTURERS : 
___ OF IMPROVED 
CORLUSS STEAM ENGINES 


ContTRACTS —J Hower 
TAKEN F 

















on [@mMPcete Powe a 


Eclipse Corliss Engine, 





~ FINAN Builders, 


WAYNESBORO, PA. 





— SEAT GATE, STOP.’ CHECK VALVES 


ALSO MANUFACTURERS OF ~e oN 


“DUPLEX WATER FILTERS BOILER PURIFIERS ., s 
‘RETURN STEAM TRAPS, STEAM PUMPS, 


AND 


~PUMP GOVERNORS. 


SEND For GIRGULARS 


ALBANY STEAM TRAP CO.ALBANY,NLY. | 


“OTTO” GAS ENGINE WORKS. | GAS #GASOLINE ENGINES 


SCHLEICHER SCHUMM g G0 STATIONARY _ PORTABLE. All Sizes. 


Dwarfs in Size, but 
33d and Walnut Sts., PHILADELPHIA. Giants in Strength. 
Branch Office, New York peeney, 


® Expense be cent an 

Hhour per horse power 

151 Monroe St., CHICAGO, 168 Vesey St.. and requires but little 

yattention torun them. 

Every ine 

Guaranteed. Full 

articulars free by mail 
Mention this paper. 


_VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 





















CHANDLER & TAYLOR CO’S 


SELF-CONTAINED AM EN GI N F S 


Are tested under “=. 
full load be- @* aS 
\A 12 to 80 H. P.in Stock 
A =ALSO SUITABLE 


BOILERS 


ment, 
Wy on hand for imme- 
= — delivery. 
irculars address 


CHANDLER & FRYCOR( CO. INDIANAPOLIS,IND 








Over 35,000 Engines in Use 


Guaranteed to consume 25 to 75 ner cent. less Gas 
than any other Gas Engine doing the same work. 











MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE. 


Sole Manufacturers of the 


"Dick & Church’ Automatic Cut-off Engine, 


Single, Tandem Compound, and Triple Expansion. 
Horizontal Tubular and Manning Vertical Boilers. 


Nein: -aacaoe IRON WORKS CO. 





\, BEVEL GEARS, MACHINERY 


Cut Theoretically Correct. NEW AND SECOND-HAND. 
For particulars and estimates apply to Engine Lathe 36 in swing, 18 tt. bea, itchbure 


HUGO BILGRAN. is ; 3. othe “ As 1. bed, Heavy pattern 






"t bed, 
MACHINIST, be 25 in. 


12‘'t bed, New Haven good orde 
Successor to “ in. 12 ft. bea, Fitchi urge 
‘ 





. ‘ 24 in. 12-14 ft. bed Standard pattern 
uct anne BROS., 24 in. 12-24 't. bed, Perkins 
12th St., Philadelphia, Pa “ 20 in. 8-10-12 ft. beds Standard pattern 
ne sie 18in. “ 8 ft. bed, Fitchburg 
” sd Bin, * 8 ft bed, Standard pattern. 
= si 18in. ‘ 6-8 10 tt. Leus Hendey. 
= e as “  16in. ‘ 68 ft. beds Fitchburg. 
- 2 14 * bs 4 * bed. penaey. aper attach 
; 14 in, t. be ‘itchburg, 7 oad 
One Sellers Driving Whee! Lathe 78 in. swing. ri mm . ra < 
One Gleason Pianer, 42 in.x42 in x12 ft. 2! eads. 13 in. 6 ft_ bed, Ames, Low Price. 


” in. * 6 ft. bed, Prentice. 
sia Lathes, Square Arbor and Turrets, all sizes. 
Turret Lathe. 13 in x4 ft, Am. Tool Mach Co. 
Planers, 36 in. wide, A in. migh, x12 * . owell. 


HILL, CLARKE & CO do dom do a8 
9 “y do 30 do 30 do 


do > do by do 


One Brown & Sharpe, No 3 Universal Milling Machine. 
One Brainard Stanuard No. 3 Milling Machine, 


x8 ft. Xe w Haven good orde) 
x6 ft Fitchburg 





» . 97 ( . ° do do x7 ft. Pond, latest patter1 
156 OLIVER ST., BOSTON, MEASS. | grocers, 94 in. oroks Do cle Gane est pa 
“ 5 in. = Improved style kt Hendey Al 
THE 15 ia. Crank Motion Eberhardt. 


Trav. head, Fitchburg. 


ui 
Drills, 3 Spindle, Garvin's good order 


LACKAWANN do win. Wheel feed, Davis 
do in. Lever feed, Pratt & Whitney, good orde: 
do %-2528 and 42 in. swing complete. Prentice 


Drill, Radial 3-4-5 and 6 ft. arms, new heavy pattern. 
screw Machine, Ho. 1, wire feed, Brown & Sharpe, A) 
No. 5, do chasing bar, spring ck, A) 


GREASE CUP 


Has a wide reputation as the | Milling Machine, Universal, new pattern. 
CLEANEST. MOST IPRROT Boring and Turning Mall. 38 in. New Pattern. 

sEA) St, 2 ST EFFECT- H Bo » Mill. 40 10 ft., Nichol iasne 
IVE and MOST ECONOM- or. ring Mill. 40in.x icholson, good as new 
Ic aL ‘ b\ tt 4 I t Pipe Wachines, 2 and 6in Ne Ww Pattern. 

device on 1e@ marke 

for the lubrication of machinery BOILER PLATE PLANER 
be arings. Mouern st) le, p.anes 18 ft good order 


Liberal Discount to the Trade. 


MANUFACTURED BY— 


Lackawanna Lubricating Co,, 
SCRANTON, PA. 


J. J. McCABE, 
68 Cortlandt Street 


NEW YORK. 


SUCCESSOR TO 


E. P. BULLARD’S 


N. Y.Mach’y Warerooms. 











EO ~ une 
It MAS 


E-P-BULLARD: Propr: BRIDGEPORT: Conn: 









NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


S nd for Circulars. 


"ICE-MAKING 


AND 


REFRIGERATING © 
MACHINERY. 


Send for Special Circular. 





iA G ENUINE * CORLISS.” 


SOUTHWARK FOUNDRY % MACHINE Sh PHILADELPHIA, PA. 








SOLE MAKERS OF THE 


PORTER-ALLEN AUTOMATIC ENGINE. 


ALSO BUILDERS OF 
Blowing Engines, Reversing Engines, 
Centrifugal Pumps, Accumulators, Boilers, Tanks, ete. 


WIRE ROPE 


HOISTING & HAULAGE PLANTS 


FOR COAL MINES, &c., A SPECIALTY. 
OVER 100 NOW RUNNING SUCCESSFULLY, 


Hydraulic Cranes, 









Gum-lined Sheaves, Coal Crushers, Nar- 
row Gauge Locomotives. 


240 Fifth ponlecel PITTSBURCH, PA. 





AUTOMATIC IN FUEL AND WATER SUPPLY-« 


THE SHIPMAN AUTOMATIC STEAM ENGINE. 


PETROLEUM, KEROSENE OR NATURAL GAS FUEL, 
1, 2, 4, 6 and 8 horse-power. 


STATIONARY and MARINE, NO SKILLED ENGINEER. 
SHIPMAN ENCINE CO., 


Send for Catalogue. 242 Summer St., Boston. Mass. 


’ 1s. A. oan a hin 
ools, Supplies and Machinery, H eavy 
Slide-Valve Engines 


DETROIT, MICHI. 
and Saw-Mill machinery, 


Almond Drill Chuck 
the highest class, all sizes. 


Sold at all Machinists’ 
7 Supply Stores. 
& BopLeEy Co., 
INNATI, 











T. R. ALMOND, of 


838 & 85 Washington St. 
BROOKLYN, N. Y. 








LANE 


CIN¢ 


THE TWISS IMPROVED AUTOMATIC ENGINE 


With LIBERATING Valve Gear, 
b, 


THE 
SECOND-HAND MACHINERY, 


Planer, 54 in. wide, 24% ft. long, 2 heads, Betts Machine Co 
Planer, 721m. wide, 1246 {t. long, 2 heads, L. W. Pond Meh Co. 
Planer; planes 36 inch wide, 10 ft. long, L. W. Pond. 
Planer, planes 30 inch wide, 8 ft. long, D. W. Pond. 
Planer, planes 30 inch wide, 8 ft. long, E. Harrington & Son. 
Planer, planes 30 inch w ide, 5 ft. long, Cove Machine Co. 
Planer, planes 24 inch wide, 6 ft. long, Harris, 












Manufactured by 
NELSON W. TWISS, 25 Whitney 
Ave., NEW HAVEN, CONN, 


Planer, planes 24 inch wide, 5 ft. long, L, W. Pond. Se nd for price before pur- 
1 Planer, 24 in. wide by : ft. long, L. W. Pond ue h, Co. new. chasing elsewhere. 

1 Planer, 24 in do 5 ft. do 10 do 

1 Planer , 24 in. do 6 ft. do } do 

1 Planer, 28 in. do 6 ft. do do do 

1 Planer, 28 in. do 8 i. do do do 


1 Planer, 32 in. do 10 ft. do do do 
Gap Engine Lathe, 28 ine bh swing over shears, 56 inch swing in 
gap, 26 ft. bed, English Make. 
Engine Lathe, 54 inch swing, 21 ft. bed, Putnam Machine (Co. 
Engine Lathe, 24 inch swing, 20 ft. bed, with three tool 
shafting rest, D. W. Pond. 
Engine Lathe, 18 inch swing, 6 ft. bed, Sheppard Lathe & Co 
Engine Lathe, 16 inch swing, 8 ft bed, ne -eler. 
Engine Lathe, 15 ine h swing, 8 ft. bed, rter. 
4 Engine | vathe: 8, 20 inch swing, 8 ft. bed, Amer Mire Co. 
2 Engine Lathes, 28 in.x12 ft., new. 
1 Engine Lathe, 28 in.x16 ft., do 
1 Engine Lathe 32 in.x18 ft., do 
Engine Lathe, 24 in.x10 ft., Tape r Attachment, Lodge & Davis. 
1 Engine L. athe, &4in swing, 16 ft bed. 
1 Engine Lathe. 72 in. swin 1g, 17 ft. bed 
1 Engine, Upright, 6in.x7 in., N. Y. Safety Steam Power Co. 
1 Engine, Upright, 8 in.x9 1n., McIntosh & Seymour. 
1 Engine, Horizontal 6 in.x10 in. Rice Aptomatic. 
110 P. Engine, Westinghouse. 
1 Corliss Engine, 14 in.x30in, 
One 84 in, Swing by 20 ft. bed Lathe. 
shaping Machine, 9 inch stroke, 
One 16 inch Pillar Shaper, 
Upright Drill, 30 in. swing, B. G. & 8. F. 
U bright Drill, 28 inch swing, 
Bolt Cutting Machine. 1 1-4 inch, 
Bolt Cutting Machine, | 1-4 inch’ 
Bottieg Machine, 9 inch stroke, New Haven Mfg. Co. | 
supe Cutting Machine, 4inch, Morris, Tasker & Co. 
)inch Boring Mill. | 
Tomeenael Boring Machine. | 
Large Index Milling Mac sane. 
Two Double Stay Bolt Cutte Bement. 
One 28 inch Upright Drill, B G & 8. F., J. Ly Snyder, new. 
One 36 inch J. Snyder, new. 
One Horizontal Engine, 10 inch Cylinder, 14 1, stroke. 
One 15 Horse-Power U er Boiler. 





New Haven Mfg. Co 


Hawes Machine Co. 
Putnam Machine Co. 
Wm. Sellers & Co. 
Schlencke. 








AS BUILT BY 


THE BALL & WOOD CO. 
| Omee, 15 Cortlandt St., New York, 


Is onpe rior in DESIGN, FINISH and WORKMAKSHIP, 
REGULATION and EFC ONOMY it has ne equal Bui 





tools, from new patterns and after leng experience, it should 
and DOEs mark the latest step in steam engimeering. 


GEORGE PLACE, 120 Broadway, New York. 
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saaty | & SHARPE MFG, CO,, 


PROVIDENCE, R. 1, U.S.A, 


UNIVERSAL MILLING MACHINES KEPT 
IN STOCK. 


These machines are made 100 in a 
lot, and by the use of expensive spe- 
cial tools much greater accuracy has 
been attained in their construction 
than can be reached by the usual meth- 
ods of manufacture. 

The importance of the greatest at- 
tainable accuracy in TOOL MAKING 
= MACHINES is appreciated by me- 
= chanics. 


S. A. SMITH, 


Western Representative, 


23 So. Canal &t., CHICAGO, ILLS. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


a on -£OULs. 
BORING AND TURNING MILLS 


A SPECIALTY. 














SS ;-— 
le. an 
Rol ae 
c=) 
nies TOM wel 1 ia 


5 


Built in sizes to swing from five 
feet diameter to thirty feet diameter. 
Housings are double-webbed. Table 
runs on heavy spindle supported by 
a truncated cone extending down 
from bed, making machine self-con- 
tained. Boring Bars counterbalanced 
Mi at all angles. Feeds automatic at 
all angles. 
Correspondence solicited. 





12-FOOT BORING AND TURNING MILL. 


PHILADELPHIA, 
705 ARCH ST. 


CHICAGO, 
PHENIX BLDG, 


PITTSBURGH, 
LEWIS BLOCK, 


NEW YORK, 
186 & 138 LIBERTY ST. 








THE YALE & TOWNE MFGCO. 


SEPuimtiseetlne 
~ NEW YORK CHICAGO PHILA.ROSTON 








” 


‘* Here is a valve just as good as the Genuine Jenkins Bros. and costs you iess money. 
This is the war cry of the imitators and their friends. In answer to this cry we will drag 
out our old hundred ton gun—which never fails to clear the field—and here is the SHOT. 


A FAIR OFFER. 
If you will put a Jenkins Bros. Valve on the WORST PLACE YOU CAN FIND, where you 
cannot keep other valves tight, and if it is not Perfectly Tight or does not hold Steam, Oils, 
Acids, Water or Other Fluids Longer Than Any Other Valve, you may return it and your 


woney will be refunded. JENKINS BROS., New York, Philadelphia, Boston & Chicago. 


THE LODGE & DAVIS MACHINE TOOL oh _ 








Works 
VF CING INNAT i, ‘oure 






























op) wa ° . 
Li) = 
T.« Ww WJ 
oS) | CW] OBO Kk OU 
-2z r-x 
> = Lu 
qf oO = im zk 
oe << j 
££ & O 
oc — = aul 
> 18-inch Turret Boring Lathe, with S ben 
oO aot Automatic Turret. pa 
- = Write for larve cuts with tull descriptions < | i j 
eas BORING AND CHUCKING LATHES, lu =< 
— © =a 12 to 36-inch Swing. oO or 
z ~— os EASTERN HOUSE, ¢4 Cortlandt Street, New York City. li re 
= o a, WESTERN HOUSE, 68 and 70S. Canal Street, Chicago, Ill. 6 
Oo sto PITTRBURGR HOUSE, cor. Mkt. & Water Sts, Pittsb’gh, Pa, 
| STON OFFICE, 23 and 25 Purchase Street, Boston, Mass. a 
be - PHILADELPHIA OFFICE, 19 N. Seventh St., Philadelphia, Pa. ae ~) 
= — Sole Agent for Great Britain, Alfred Herbert, Coventry, England && ” 
an th See Advertisement on Page 16. I 





WRITE FOR PRICES AND PHOTOS 


COULD & EBERHARDT, 


N.J.R.R. Ave., Green & Bruen Sts., 


SHAPER 


Gives 50 to 100 per cent. 
MORE strokes per minute THAN 
ANY OTHER MAKE OF SHAPER 
NOW BUILT, 


ge" NOTICE THE FIRM WHO WILL COPY THIS FIRST. 


j guy << DOUBLE TRIPLE QUICK STnOKE I. 
= 2 RADE MARA) 
Pais eo \ \ 


t represents 16 in., 20 in., 24 in. stroke. 


“DOUBLE TRIPLE QUICK” STROKE 


(TRADE Marx.) 


All Sizes well under way 
and can ship promptly. 








NEWARK, N, J. 





THE PRATT & WHITNEY CO, 


Hartford, Conn., 
MANUFACTURE 

Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feeding 
Hand Drilling Machines for Blacksmiths; Upright Drilling Ma- 
chines, single and multi-spindle, both those in which the spindles are without 
™ feed movement and tables are operated by hand or foot lever, and those in 
which the tables have provision for adjust 
ment, and spindles are fed by hand lever, 
or by hand wheel, or automatically ; also, 
Horizontal Drilling Machines, 
sing'e and multi-spindle. 


WESTERN BRANCH, 100 West rupee Saeeo St., 


THE BILLINGS & SPENCER CO. HARTFORD CONN. 
NAW NE On 4 VOm MO 9d. tom @) 
STANDARD MACHINE WRENCHES |! ™ 


DROF FORGED OF 
BAR STEEL 
INI6 SIZES. 


* 





Chicago, Ill, 





ey “Ga 
SY 


hd 


TAKING NUTS FORKINCH UP TO ANDINCLUDING NUTS FORIZ% INCH BOLTS. 


BRASS a MACHINERY 
p 12” & 16" MONITORS 
VALVE MILLING 


_ MACHINES. 








MANNING, MARUELL & MOORE, 


Manufacturers and Dealers in all kinds of 


TOOLS AND SUPPLIES. 







RAILWAY and 
MACHINISTS” rs’ 


Slide Rests. Revolving Chucks 
for Globe Valves, Two-Jawed 
Chucks, Small Tools and 
Fixtures, 


» Double fey Lathes, Speed Lathes, 


7) S é 
WARNER & “SWASEY, Clevel nd, 


“4 









The Celebrated 
F. E. REED 
== 16-inch Swing 
Engine Lathe. 


111-113 LIBERTY ST., NEW YORE. 
We carry the largest line of Tools and Supplies in the City. 








GEO. W. FIFIELD. 
ENGINE Larnes| 
FROM 16 to 48 IN. SWING. 
on application. 
Lowell, Mass., U. S. A. 


Cuts, Photographs and Prices furnished 








Key-Seating Machines J. M. ALLEN, Present. 


and 20 in. Drills Wo. B. FRANKLIN, VICE-PRESIDENT. 


A SPECIALTY. F 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
\ or Supplies. 


W. P. DAVIS, 


. B. ALLEN, SEconp Vicr-PRESIDENT. 


J. B. PIERCE, Secretary & TREASURER 





Grant’s catalogue of ready made iron gears with cutor 


cast teeth. Gear Cutting. 
ew zi 
Soreee «OL 
ues ne 


THE LEXINGTON GEAR WORKS, 18 Fletcher St., rail Mass, 


SPUR GEARED © 


Rochester, N. Y. 
AND 


LANERS .ricc:Seanco 


MANUFACTURED BY 


The G. A. GRAY CoO., 


479 Sycamore St., CINCINNATI, 0. 














































16" » x ry ’ toes Lathe, 21” x <8 =e Lathe, 


once nais Torah unt 


Manufacturer 


APS & DIE 


14” x 6’ Engine Lathe. 


Thee sy MACHINE © 


HENDEY 
_J.M.CARPENTER & 
PAWTUCKET.R. I. 
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